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(57) Abstract 

Piperazine derivatives having general q 
formula (I) or pharmacologically acceptable - j^2a , rtf % II 

salts thereof, which have excellent 5-HT 2 RX (CH 2'm X() n/^ N ^ 2 n ^N^^R4 

receptor antagonism and 5-HT 1A receptor I | J I jjj 

agonism and, therefore, are useful as remedies x x ^^ Ns ^ x * ^>>^^ 

or preventives for psychoneurosis, wherein R 1 rS—L/^jT j 

represents optionally substituted aryl, R 2b 
optionally substituted saturated heterocycle or ^ 
optionally substituted heteroaryl; R 2a and R 2b 

represent each hydrogen or alkyl; R 3 represents hydrogen or alkyl; R 4 represents optionally substituted aryl, optionally substituted 
saturated heterocycle or optionally substituted heteroaryl; R 5 represents hydrogen, halogeno, alkyl, alkoxy or alkoxycarbonyl; m is an 
integer of 1 to 3; n is an integer of 1 to 6; and X represents carbon or nitrogen. 
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(tiapride hydrochloride) ^ES^"CfflV > > btlX^^&a X, ysu^-V K— /l^(haloperidol) 




AD^tj K— (haloperidol) 




tt[BS^T7 P U K (tiapride hydrochloride) 
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«^t5tx7^y-i» % 5-ht 2 ^m-w-^m^m mt. m 
jfotv7^yi^L< i«©*i±ff«$ii5a, 




(i) 

5IM?r 1 75M3fliW-r5C 6 - c ! 4 T y 5 6 Mat^i&M*^! 
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Sr-^tf) , 5 M7i/35 6 M«ffiS*IS (^f«*3t^ ^-XtiMot, l 
IEB&£i¥ a «t 9 ^ti^Itl^- 1 7^ 3 fa^Tf S 5 M JiS 6 mM<D^WMM 

R2asi>*R2b j4> ^-XliS^ot, TkHJ^XttC x - C 6 T/l^/l^^ 
R 3 tt> Tkm^T-XttCx -C 6 T/i^^g£^U 

5lM?r 1 M3 ittsc 6 -c ! 4 ry-/H, 5M7!/S6sat^fnMsSt 

mtt, 1 7!;^ 3 coS^^r^L, 
1 6 <7>^i£&^ U 
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±ta^T, R 2a , R 2b , r 3 , rs > m&mmaRxfm.mmm&<vmm\z 

1&rtZ> rc ! -c 6 T/u^gj #Jx.te\ ^/^S, ^^,vg N rnf/H, 

l-yf;^yf;H x 3, 3 - i?^f^f/H, 2, 2 - v 5 ^ f/V^f/H, 1, 
l f^f/i/^, l, 2-v ; yf;W;H, l, 3-'yV^7'f/vS, 2, 

3 - f^^/HXtt 2 -x^yf^i© J; 5 /«e^3jf jgc l 6 

±tsicis$T, r 5 , m&&maRx*m&mmp<Dj£miz.ife\-}z> rd -c 6 r 

S> ^h^rv-g, ^yy'Rv'l, s-^h^i/g, t-y'F^yl, ^V^-Ac*-^ 
^y^yf/V^Vi, 2 -^/l^h^rv-g, ^^yf/Ut^r^S, l- 
^^■/^njJfdp-t/S^ ^^rf/Voa-^VS, 4 — p^/W^^/W^ *>g, 3 - * 

^y^/i^^i/g, 2 -^/w^^vi^^v-g, l-^/wyf/^vl, 3, 

3 -iStf-As'? h*^m, 2, 2-^f^h^>i, 1, l-v?y^7^^rV 
g, 1, 2 -i/^f/V7h^'>S, 1, 3 —it^T'A'Zf h*^ms 2, 3-v 5 ^^/^ 
^ h^gXte2-^^/l^:/>3->gcDj; 75S6fi<Z>itt«lXW:^3K«ir 
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Mis rc i -c 6 /j^/^aK^/^s^^^l/cS^^l, 0iJxJi\ y 

i/*;v^=-/H, t — -f h^f-i/^7/v^at/uS> A't*'>*^=yH, -Y 

yf-^t^^*^*'=./ul, 2 — y f;^>^rv'*;l'^a.;H > ^^^i/^vl^^v- 

2 - ^ f /i/^yf ;i/t^fi/*^^-/H, i — y ^jv^y^ivdr^yfttvi^— /ug, 
3, 3 /Vzf h^v^A^'at/l^ 2, 2--^^ Wh^^/^'a/Ul, 

l, l -i/*=f-?v-7* Y^^ti ;V7^=.;vm, l, 2 - y^^7>^i/*;v#'=;H, 

1, 3 - h^v-^/l^/K^/VS, 2, 3 —i?*?-/l'Z? hdrv-^/^/^at/USX 

L< 5fcftf£#j;frifeK:J: 9 BUSIES 

y^y^f/K /-^/-f/K y^y-f/K 3 -y^vuy 8-y^vw^-y^ 

/K 3 —^^jvOrV 9 J ^/K 3, 1 — 4 fls^ K 

F'Jf*y^/K 7h7f*;^/K ^>-^7*#y-f/K ^^r-^^^y 
-Y/K i -y =f->\"<y$^j3;s)v, u-^f/v^y^f^y^/K i 3, 13 — 
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-fc^/K h y y nn7tf;WfL< fit h V 7;PtoTtf/Wj; 5 fc^n^y {gifRT 

(e) - 2 -y ^/u- 2 -r/y- j ^ tv<r> «t 5 &^ts?nT/^#y-f ^g#<z) \m^wr 

2 -7n^/<y/y;l/f L< 4 — y n n --<:/yV /^<75 £ 5 ^n^y 
7^"/^;^'^;^, 2, 4, 6 - h y y f;^yyy^f l< fi4 - h/i^y/y 
o J: o t£i&%8tT /is* MtT y — /v-fi/vtf^ 4 -7-y^^©J; o /^fia7/V3 
^■i/ikT y — /yyj/ytf;— /ys, 2-*/n>^yyy/K 3 -tj/vjK^ y^y/^ 
/y3g= L < n 4 - id iv ^> ^ v /V , cr, j; 5 fi . # , v r y - )V tj )V if, ;vm, 
4-=- hnxyyy /y^ L < li2-= h o^y/V /MZ)«fc 5 ft — h^itT V —jVjjjV 
tK^/I^ 2- (y h3ri/-%;V7$=-;V) ^yy*4sV(D£?tei&B.T/V=i3ci/%/V7$~ 

/Wt:r y — /^77^^^/^sx«4 -7i^;^yyy/KDj: o t$.T y — Mtr y — a- 

7^7t Kntyy- 2-^/K 4-y h^rv'f h7t Knt°7y-4-^;y 7 1 h 

7 t Knftt^y - 2 -y/w^L< «4 -y h^yf H^t Kn^-;^t°^ 4 - 

y/V<75cfc9& frh7t Knt°7-^3((iTf7t Koftt°7-^Sj 
Kn77y-2-^f;vfL<tt7 h^t Knft7 7 ^- 2 --f/WD J; 5 ft 1"^ by 
t Ko77=^XIirh7t Knft77=^iJ ; MJ^f/wyU/y MJxf;P 

-yj^K ^yynt>yyf^-yy;p % t -7>^yyf^yy;y ^f/v^y7 
n tvu-t/ y y ^/y t - -f^jv^y y L<iify^y7n tvuv' y /y<z? J: 9 
& h y fg^r/i-dr/w^ y /ygxte 3; y y /k ^7 ^ =^7>;vy y /k 
y^n tvyy y /i^u< te^-A-^y y^n tvyy y /kd j: 5 iix 
tt 2 i©7 y — ;Ht*t^ $ tit- h y ia7ydr/i-y y as^<7) r-> y /ygj ; y h 
^y^f/y 1, 1 - >>y ^/y- 1 -y h^^yy x^af-y^f/y ^n^K^^ 
y=f-/K ^y7°o^y^f;y 7 h ^y y f-;^ l < (4 t - 7>^y y J; 9 
ft^T/y^ y^^/yg N 2 -y h^yx hdfyyf;wj:9*fii7^3dfyft: 
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m&T/^^^^^^/um, 2, 2, 2-h'J^nnxhdfi/^f/^L<fiE'7 (2 

y^/i^j ; 1 -ac h^f^^^/^L< l - y^n^sx) xi^kdJ: 5 &fg; 
17/^3^^x^/1/2X1*2, 2, 2- MJ^nnxf;Wj;9^n>ryftxf 

-Ty^ y /i^ «t 5 & 1 3 flii<z)T y — ^s-ea^^n/cfg^r^^/^sx 

f£4 - y ^/W<^vVK 2 , 4 , 6 - h y ^ ^FvW^yvVK 3 , 4 , 5 - h y ^ ^/V 
^VvVK 4 — ^ h^v^yv^K 4 — F^V7i- )V-J-7 ^^iV ^ ;V ^ 2— — 
hn/<yy;v, 4--hn/<yv?;K 4 — ^ n n i?;V s 4 — y'n ^•^V'-y/i^ L 

v'T/s-ery-wtn^tifc i j^3#kdt y -^stfj^^nfcMT/y^ 

/^S#?<7) rr^/V^r^Kj ; ^ h3^y#/l^xvK =e tfA'fff^/K t-y>^f 

2, 2, 2 - h 'J ^ n nx fdf i/*/V^x;VXii 2 - h !) ^ f ^y 'J f ^ >y*/l/ 

tiT y /W^-^r V-^/UT^xz J: 9 & rr/V>rxi/U^-df v^/l^Xi/U-gj ; $L\X S s<l/ 
^)Vir^r^t! )Vi$=-)V, 4-^ h^y^y^t^r^^^x/K 3, 4-v^h^ 
y^^/t^^y^/y^x./K 2-— h n^^v^;l/^-de^^7/^^xi/^L< ti 4 - — 
hn^y^/;^y*^*'x;KZ)J; 5 1 Xli 2 fl§(7>{j£07 /V= y3g= b < «~ J> 

f?'Jx:tt\ t°^-xi/I/^-drt/^^/l/, tV-*ny /I^^W^/K ^^f^75/7t 

b^yy^/K 1 -Tir h^i/xi^/V(Z5 J: 5 /^T V/U^-^r^T/l-^r/VS ; 1- (y h 
dr->^7^^xi^^-dr^) 1- (xl }> df- i/jj/l/y$=^/l/jr* is) xi^/K xhdr 

v^/wtf; — /i^ar-yy 9vK l- (y y^P/tf^i/^/l^cx/i^^y) 31 ^-/K l — 
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*/^^S (^{dtV^n-^/K ^HJ/W, -f y^U'J/K ^^y^fVK J^rJJfl' 
±IE(^T, r 1 &^r 4 tf^&KSms rc 6 -C 14 7!J";Hj te, 0iJ 

nse^ssr 1 7^7^ 3 fmw-r^ c 6 -c 14 ry— /y£j «y $jx.te\ 2-yA^ 

n7xx;US v 3-^Dn7i^/VS, 4 — 7^n 7 31 xi/Ul^ 5 — 3— K^ 7 ^.^/^ 
1, 2, 4-v : 7;^n7xx;l/S, 3-^nn-5-7^tn7i^/l'S, 2, 4 
-y^nn7i^|, 3, 5 -^7*n^7 2, 4, 6 - h 'J 7 iV^n 7 
rc— 2, 6 - i/^ n n - 4 - 7;U^n 7xx;l/I, 2, 3, 4-M^nn7 

i^^l, 2 - b y ;ws, 3-yy—/i^ N 2, 3-^yy^s, 2, 4, 6-^y 

2-xf^7x = A/S, 4-7°nt>7xx;H, 2-y h^-77xx/^ 
3 — * =^=./Um, 4 f^r^7x = ;H, 3 — ai h df- v-7 7 * — 4- 

^ h^rv^y :r.cx/l^ N 4 —^3c^y/l/$-*ciy7 2, 4-v 1 ^ h^y7xx/W 
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3-t Kndfi/7x-/H, 4-fc Ko^^7a = /V£, 4 ^ /-f/l^^ 

4-7'n^-i-^yf^^lv 5-3-K-l-^yf=-^S, 5, 6-i^7^t 
o — 1 — {77=^1, 5-^nn-6-7;Vtn-l-^77^I, 5, 6— 
^nn-i-7 7f^;VSv 5, 6 - ^77'n =e— 1 — >f yf=/>S, 7-^^-/1^-1 
-^yf-/H, 4 — ai^vv— l 7f-/H, 3 — T'o tf/l — 1 — 4 yf=^S, 
5, 6 -is* =5->v- i ->c yf^/PS, 3, 5, 6-f!i^f;u-l-^7f^S, 
7-^ h^iz-l-^yf-^l, 5 — oi h^rt/- 1 yf-^S> 6 -^^^1/ 
$-*ci/ — 1 ^-7*=. /VS, 4, 7-77f^7-l-^7f^I, 6-t Kn* 
7- 1 -^f yf-zl'S, 6 — y<U U /V^-df i — yf yf^^lv 5— ^/U^-n— l 
-t7f"/VS, 6-ynn-i-t7f;bI, 7 - 7n*- 2 - t7f /H, 8-3 
-^2-^7^2, 6, 7-^7^0-1-^7^1, 5-^Pn-6-7 
/^tn-2-t7f/l'l v 6, 7-i/7nn-2-t7f;H x 6, 7-v^n^-- 
1 —f7f-tV^ 4, 6, 7-H7/V^n-2-t7f/H, 6, 7-^nn- 

4- 7;i/tn-i-t7f;l'S, 4, 6, 7 - h y 7" n a - 2 -f7f;H, 7— p« 

2 8 — 2 -^-7^/W£, 6 -7°n fcVP- 2 --f-y^tV 

m, 6, 7-y7f/7-l-t7f/Vi, 6, 7, 8-f^f/V-2-t7f^S, 

5- /^7-2-t7f/^ 6-x^7-l-t7f^I, 1 -^^r-yjVir^r 
is- 2 -t7f;l/S, 6, 7 - h^-v-- 1 -t7f;ul, 7-t Kn^y-i- 
^^/Wg, 7-^77V^t^r7- 1 -t7f/H, 3 — ^^r 1 - 7 ^i"^ 
^ 7-;^Xlj:9-^7;^7- l -Tls V y±=^;vm<D «fc 5 & x B^3£i# a =£ 

mmmk7kmmx*foion, &m\az, ±&*. c x -c 4 t/i^/k c a - 

C 4 7/^Jf7, TKBtS&tfT/w*/ ^^v^ib&S^J: "9 IrI— XfciS&oT 

l Xtt2f@(7)B^S^W-rs, 7x^;HX(it7f-/Hi;'fel 

:&3fS, Ci -C 4 Ci -C 4 T/Vs^X&tfTR&Ka* 

<b&5i¥«fc "9 PI— XttSfcoTiBftSatS l Xtt 2 {II<7>B#|g£W-r 5 7x^/Ht 
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tn7x-/^ v 4 -^^7x^/H, 3 — ^ b^r >>7x^iXli4 — * h^ri> 
7x^;HTfc§ c 

-hfai^S^T, R4 cD^gtid^tfS r|ij— XttS*oTT«B«iftaii¥/3 ct 
ti^S^S^r 1 7!;^3{[HW-r5C 6 -C 14 7!J- /Ugj li N 2-7/10*- 

o7i=./v|, 3 — ^ n n y^=.;v^, 4 -7'n^7x^;vl, 5-3-K7x^;i^ 

X, 2, 4-i/7/I/tn7x=/l'S, 3-^nn-5-7/^n7x-/l/l, 2, 4 

-^pn7i=A/I, 3, 5-^70^7x^2, 2, 4, 6-h!J7/l/tP7 

x^/l'S, 2, 6-^Dn-4-7;VtD7x^/Vl, 2, 3, 4-f'J^na7 

s^VS, 2-MJ/H, 3-7^-/^, 2, 2, 4, 

f/l'I, 2-xf;k7x^;H % 4-7°nt°^7x-^S v 2-^ F^fV7x=/H, 

3-^ h^i/7x=/US, 4-n^f , >7x^S, 3-xh^->7x-/Ul, 4 - 

xfJfi/7x^I, 4-^^t^->7xX^£ v 2, 4 -v 5 ^ h^^^^^/l^ 

3 -Z7 /V^-vi - l i^^f=.;V^ s 3 — ^ n n — 1 — >f yf-^Is 4 -7'n^ 

- l yf=^S x 5 - 3— K— l — >f 5, 6 - l>y ;v^rn — 1 — 4 
yfx^S, 5-^nn-6-7/Vtn-l--fyf=^l, 5, 6— n n — l 

— f vfx/i/i, 5, 6 -y7n*- i — y' yf^/i'S, 

^S, 4 — jc^/p— i --f 3 -7d tvw- l — yfx;i/l, 5 , 6 — 

*j*=5-)\<- i — I'^^/ug, 3, 5, 6 - h y ^^-/u- i yf-/H, 7-^ 
h^r->- 1 ->r V-r—^g, 5-^h^f^-l — f yf-^S, 6-^i/;y^^ 

- l yfx;us, 4, 7 - h^fy- i ->f yf^^S, 5 -7/ioa-n - i - 
^-7^7yg, e-^nn-i-f?^!, 7-7n^-2-t7f/H, 8 — 3 — 
K— 2 -^7^1, 6, 7-^7^0-1 -t7f /yS, 5-^nn-6-7/l/ 
tn-2-t7f/Wl, 6, 7-y^nn-2-t7f/l/I 1 6, 7-^7 > n*-l 
-t7^/H, 4, 6, 7-h!J7/WtD-2-t7f/H, 6, 7-7^on-4 
-7/yto-l-t7f/l/S, 4, 6, 7-MI^nn-2-t7f/Vi, ! — 
;l/-2-t7f/l/S, 8-xf-;l/-2-t7f-;l/S, 6 -7n f/i'— 2 -7-7^/vS 
6, 7 -i/^^yl— 1 -t7f/H, 6, 7, 8 - MJ ^^/y- 2 -7-7^-/^S, 5 

h^rV- 2 -t7f;yl, 6 h^V- 1 -7-7^/yg, 7-^^rV/y^^^ 
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- 2 -^7^1, 6, 7 - h^rv'- 1 -t7f^S, 3 — ^is/V— 1 — 7s 

W^#K^b7K*S-Cfc!9#, SfiiJitt, i», Ci -C 4 T/l^/k&l^C 

! -C 4 T^=^r^P>*5»J: X»4S*oTJBlR$n5 1 Xte2l@<De& 

-C 4 -C 4 T/W3^V*»e>*5l¥J; "OR— XfiS&oTiitR 

lXtt2iB<OflllftSSrW , 1-5 7*=:/uS-C.fcl9 % #(vi£?itete, ifiit, 

t^7x^/Htfc5, 

±iat-*3v^T, r 1 &^r 4 roj&ft tort's rsMT^eM^t&fnli^g 

N 2 - t°n y v?:=./Ug N 3 - t°n y v^/^g, 2 — f 5 ?V V v^/^g, 4 — >f 

^ y v>=^g % 3 - 1°7 y v iy-sum, 2 - y i^/n, 3 - 1*^ y v^g, 

Xtt 2 - y y/Htfe^o 

tizmmmz 1 75^ 3 m^-r 5 5 e m^ssm *m (MjR&xattt 1 x« 
2^m<Dg^j^^-, ^.mm^i-< nmnrntt-stto ) j mta-t. 

4-^f/P-2-fc°ni)^/H, 2 h*cis- 3 -t°n y 
v^/Pg, 4 — t Kndp->— 2-t°n y v^^;H, 4 - tV< a ^ /w^-df- 2 - fc° n 
y i?=./Pg % 4 - :7/i^n -2-^5: *V y 5-^nn-2 — f * ?V y 

v^/^g, 4 - ^ ^-/u- 2 5: *v y v^/ug, 4 - * h 2 ->r ? *v y v> 

5-t Kn*i/-2-'T5y , /!J^=/vS, 4 -sh^ ^ / -Y /u^-^r 2 - 
-f^y/D^H, 4 — - 2 - 'J ^/H, 3-^on-2-t°7 

/yy^n, 4-^f^-2-t°7/y^;n 1 4-^^/v-2-t°^yy> f ^ 
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^i, 4 — * h*u— 2 - t°^/y 5 - 1 kd ^ 2 - 1°7 / y 

I, 5 — S-)-y<4 2 -lf7/y v'-^S, 4 — 7/W-n — 2 -t°^y vVl' 
£ N 3, 4-^^nn-2-t°^!J^;Vl, 4 - 7*n* - 2 - f^y -^S, 4—^ 
f;V-2-t°^y^;H, 4 -y°rn$*^- 2 - fcXJJ v?/vS s 5-tKn^fy-2 
-tViJ^l v 5 — j fl,^-^*/ — 2-t°^y v^/Wi, 5 — 2 -t 9 

"«7^-^S, 5-7/1/^D- 1 - ^f/l'-2-fc 0 ^7v ; -^S^ 1, 5— i?*^-JV 
-2-t°^7^I, 5-t KP^f->-l-^f/l'-2-t^7v ; =-^ 5-t° 
✓«o-f /I^df i,/ — 1 — 7* ^f-jV— 2 - f^^^^/l'S, 5 -7 JVirv - 2 - t°^7> v 5 — 
5-7/Vtn-2-^7^I, 5 — 7/U^*n - 2 - t°^^ ^-/Vl, 4 
— ^ =f-)V- 3 -^e/Pjfc y ^/UgXti4 -^•■Zri/jV— 2 -ft^/^^/H© «£ 9 & x 

g^si^a j: op— xttSJteoxa^stts 1 7^M3fiKDg^s^w-r^ 5*7^^6 

-C 4 7/^3f^, tR^S&LFT^/J/ -f 0 HI— XttRfco 

TjlfX^tL^ 1 Xtt2{HcDg^S^W-rS, t'nij ^-/^SXtetr^y i^/USTfet) , 
ft*, Cj -c 4 t/w^t/k Cj -c 4 T/w^^">S.U ? 7k 

A'STfctK W^ffiTllCltt, ft*, i&lf, *<tVK 3i t< h^'>S^ h^r^ 
Ul^^iiS — 3C0g^S^Wi~2) 2 - f n y ^;HXi±2-^'J v= 

±IBK:S*T, R 4 ©jetting** r|S]— xttSfcoTTIEttifeSII^ J:«9»&$ 
tiSg^S^r l 7!;M3f|ilW-r5 5 mTbm 6 M^oiafnmitmS (^^liSlilXii 

i/~/]/m, 4 - - 2 $ *V y t^^/kS, 5-^nn-2-^5 *V y v 5 

- 4 _ ^ ^- 7 v_ 2 -4 $ ?v* y ^=^1, 4 - ^ h^s/-2-^$ *v y v 5 — 

4 — 2 -t°7 % /y i?=- /Vl, 3-^nn-2-t°7V"y v^^H, 

4 - ^ ^/U- 2 - t°7 V y ^-/VS, 4 -zx.^-tV- 2 - V U V 1 — 4 - ^ h 
is- 2 - y y y=/H, 4 - 7^tn - 2 - t°-^ y v=/H x 3, 4— iy^nn 
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- 2 - fc°^ y vWg, 4 - zfn^r— 2 - fc°^ y 4 - * 2 - t 0 ^ y 

£ N 4 -Zfviiilr^- 2 - f^y ^/V-S, 5 -7 JV-frn - 2 - t°^7 i^^fis, 5 — 
- l -t< ^/U— 2 - t°-<^ v>:=./Pg N l, 5 - ^/P— 2 - fcV$7 v'—A' 
5 — :7/l^n — 2 — fc°^-7 v 5 — 5 - - 2 - t°^7 y^/H> 5 — 
iTVl^n - 2 - fcV*9 4 -^^VU- 3 —*e/l'7fc y -^SXIi4 dp- 

- 2 -^ttJUfr~;um<D £ 5fc* M$|g£¥/3 J; 9 XWiS&oTJgiRSnS 1 lb 

±£H, Cx -c 4 7/V^/VSU«C ! -c 4 T/i^^v-^kftSP J; "9 PI— XttS 
^oTiltR^nS 1 Xfi2flil(7)gmS^^'-r5s fn y v?-;HXiit^y ^/Ht 
fc 1 ?, MS-MKlte, &gg, ±^# N Ci -C 4 T^MVCi -C 4 T/^^ 

31= "C$2 So 



fW^-atf) J F'Jxitt\ 2-t = D'J;H, 3-t c t2y/ug N 2-7!J;ul, 3- 

7 y ^s, 2-fx^;n v 3-^=./us, 2->r ^^vy/i^s, 3-tT7V^y^ 
2-f7/y/H, 3-^ 2-^-^r-9-y~y^s, 3-^y^rf- 

yy/vs, 2-t°yv ? /vg % 3-try^/us, 4-t*y^/H, 2-t°^v ? -^^ 

2 - t° y 5 i^s/WiXH 3 - fc° y ^i?=/uS^fc 9 R 1 (i^jglctt, t°n y )V 
-fx = ^g, 3 -^rc 2 - fc° y vV^g N 3 - f V ^A/SXtt 4 - fc° y SM* 

3£-e*>*o ftH^, R 4 lis SfiSJ-tt, t°ny;n, ^^^/ug, << y^-tf-yy /u£ 

Xtttry ^/HT'fc^ , #{£#ig^te, 2-t°ny;H, 2-^xx;H, 3-^ 
2 - fc° y 3 - 1° y y^SXlj: 4 - f y v'/H'CfeSo 
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#ijxj£\ 3 -7^tn-2-tfo U 4 - y a n - 2 - t°n y 
-2-t"n !J;i/l, l - n 'J/ug, 3-^f/>-2-fn!J/^ 1 

-if/l/-2-tfny^S, 3, 5 - v?y ^/V- 2 - t°n y 4-yh3^>-2 
-f a JJ/Ug, 4-t Kn^->-2-t°ny;l/l, 4-t Kn^f v-- 1 -^f ;W 2 

-t'ny/H, 4 -;*-y ^ y >f /p^-dp">— 2 - t°n y /H, 4 ;vir^r f y- 

l-^f>l'-2-foyA'I, 2-7/Vtn-3-t°ny^l, 4-^nn-3-t° 
n'J;VS, 1 ^/l— 3 -t°n y i-if^-3-tfn!J;vS, 1, 4-v 5 

^f/>-3-fny;l/l, 4 -y h^>- 3 - t°n y /US % 4 - t K o dp 3 - t° 
d'J/VI, 4-t Kndf'>-l-^f/V-3-fpy/H, 

3-fa'J/H, 4- (4 -T— y^/^^-^r-» - 1 - y 3 - fo V ^i, 3 

-7/^0-2-7!]^ 4-^on-2-7y/H, 5-^n*-2-7^S, 
3-^f/P-2-7'J/VS, 4-^f;V-2-7'J/VS, 5-^f^-2-7'J^5, 
3-^ h^i/-2-7'J/l/I, 4-t Kn^y-2-7y^l, 4-t^^7^/Vt 
^i/-2-7y;vI, 2-7;i'tn-3-7!J;i/I > 4-^0-3-7!)^ 5 
-7"o ; e-3-7y/Vl > 2-^/V-3-7!J/V£, 2, 4-7^f/l^-3-7y 
/kg, 5-^ F^fy-3-7y/Vl 1 4-t Kn^y-3-7y/H, 4— fcV^p^ 
>VHr***/— 3 — 77 y /Pi, 3 — — 2 — =^-^=./UMs 4 — 7 a n — 2 — fx- 

/^S> 5 - y ^/U— 2 -^rc — 3, 5-y^f/^-2-fx^/US > 3-^ 
ir->- 2 -^-=r.=./^, 4-tKn^v'-2-fx^S 1 4-^vy/^y-2 

— 2 — — 3 — ^-m;x/H£, 2, 5 — v^/l^n — 3 — 

2 -y ^-/V- 3 -fx^;H s 2 -^^ri/;Vt^ V- 3 - f x=/H, 4-fcK 
ndp«>— 3 — fx=/l'S, 4 — / ^ /Vt^f7- 3 -fxx/H, l-y^vk-2 

--r^vy/vs, 1-^/1^-2 — r ?^yy;n, 4-y nn- 1 -y^/v- 2 
--y^vy/^g, i, 4-^77^-2— r ?y/y;H, 4 — yh^v-i-y 
^->v- 2 5 yv y /vs s 4-t Kn^y- 1 - y ^/w- 2-^5 y /vm, 4 

- y y 4 jvir^r^y- 1 - y ^-/u- 2 —4 % yv y 1 - y ^/w— 3 - 1°^ y y 

;w£, l-xf/i-s-t^T'y/H, i-^f;i/-4-7A'tn-3-t , 7/y^ 
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S> i, 4 3 -t°^y y 5 — y h ^ 3 — 1° ^ y* y ;H, 4- 
xh^^-a-tf^'/y^s, 4 - 1 Kn 3 - f 9 '/ y ^Sn 4— °f llS 4 A* 

3r*c*s— 3 - t°^y*y ;i/S, 4-^f/v-2-f7y~y;H, 5-^h^i/-2-^ 

ryy/H, 5-t Kn^^-2-f7y"y/vs, s-nj^/wtoTwt^i/ 
-2-fryy^i, 4-7^tD-3-^y^7/y;H, 4-^f;w3-^y 
fjy'y^i, 4-t Kndf>>-3->f yfr/y^s, 4-^— y — rfv^y 

*/^^/^^-3-^Vf7/y/l/S, 4-^nn-2-tWU/H, 5, 
6-v ; ^^/^-2-^-^r-^y"y^S, 4-t Kndf.'>- 2 -^"^ih^ U 4 - t° 
2-^fy"y;H x 4-7'n^-3-y; y^t/y/H, 5-/7" 
h^r->- 3 --f y^-thV y 4-t Kn* ->f V^t/y A'S, 4 - tV-S 

o^/^i/y ^/^^-^r->- 3 ->r y^r-y-y* y ^s, 3 -yvi^n - 2 - t°y ^/vs, 

4-^nn-2-t°y^S, 3, 4 - yy o n - 2 - t°y 5-y^/V-2 
- t° y vvuS, 5 - * h * i/- 2 — f y v^^S, 5-t Kn dp-->— 2 - 1° y i^/i/S, 
5 — Tir h^f is— 2 — t° y i^^I, 2-7^to-3-fy^S, 4 — y n n — 3 

-t-y^/^s, 5 -a- k- 3 -t°y iS/um, 2 -s^-zu- 3 - t°y ^s, 5-y- 

5 -y'h^r — 3 - t° y i?;H s 5 - t Kt3^v-- 3 - t°y 
v^/H^ 5 — r f *y-</V'^-dp-^— 3 -t°y y'/l^l, 2 — — 4 - t° y S^Ss, 

3 —S^-JV—A -t°y 3, 5 - ^-?V— 4 - t° y 2-^y^Vl^ 

4 - t°y v^;H, 2-t Kn^v--4-t°y *J?vm, 2- (4 - h/W/W*-^ 
v-) - 4 - t° y 5 ^/U- 2 - t°7 v^-/H s 5 dpi^/l — 2 - t° y ^ 

^=/nxii6 -^*>/w-:*>>- 3 - t°y ViS—sumx* &M\z.n, %>m, 

iM.m, C 1 -C 4 TA'df/K d -C 4 T^3^r->, tK^SS.I^T/V^ / >T As* 

z-is-fabtezmj: y m— jLnmte^xmiRZtiz 1 jLn2m<Dmm&^m-r^^ t°n 
y^s, ^y^tyy/nxiit°y^stfc^ Mi-raw^ ftss, 

it*. y^;K ^ H^&IJ^ h^S^kfcSIBJ: 9»&S*l5 — ^cofi^ 

£3:^-^3 ^ 2-tn y/ui N 2 — ^a^/vg, 3-^^^/us, 4 -y" y^-^y* y 
^m, 2-t°yy/ws, 3 -try ^vgxte4-t°y ^s-pfco, m^m\M, 

3-y h^riy- 2-7-3L~/vmX*-foZ> 0 
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3-7/Wto-2-t°n D/H, 4-^nn-2-fn'J;H, 5-y'n^ 
-2-t°ny;^ 3-^f-/W-2-t°n 'J;H, 1 

-oi^/U- 2 - fa D /US, 3, 5-v ; ^f^-2-t°n y/H, 4-^h^r^-2 
-fn U /US, 2 - — 3 - t°n y /uS, 4 — ^ n n — 3 — fo y /US, 1 - 

i-xf^-a-t'ny/H, l, 4 —uV^/U- 3 -fc° 
ni);H, 4 — h^i/- 3 - tfn y /H, 3 - ^/U^n - 2 - 7 y /US, 4~7n 
d-2-7U^I, 5 — zf&^tr — 2 — ~7 y /1-^S > 3-^f;V-2-7y;H s 4-^ 
^/U- 2 - 7 y /WSs 5-^f;V-2-7'J;^ 3-^ S^fV-2-7y/H, 2 
-7;^tD-3-7y/^ 4-^nn-3-7'J;H, 5-7n^-3-7y;H, 

2- ^f^-3-7U/H, 2, 4 - v 5 ^ ^/U- 3 -7 y /US, 5-^h^r^-3- 
7 y 3-7/Ptn-2-fx = ;H, - 2-f x^/l/g v 5 — * f- 
;l/-2-fx^;H N 3, 5 - v 5 ^ ^/U- 2 -fx^ /US, 3-^ F^'7-2-fx 
= 2 — TVU^n — 3 — ^xijx/uS, 2, 5 — v'TVU^n — 3 — ^-xl;x/uS, 2 
-^f/l--3-fx=/l/S N 2 -^^r vvU^dr V- 3 -fxx/Ug, l-^^/U-2 

5 yy y /us, 1 -zr.=f-;v- 2-^5: yy y /US, ^-/U- 2 

->r 5 y y y /ws, 1 , 4 - ^/u- 2 5; y y y /n, 4 - * h 1 - y 
^yu- 2-^ 5^/y/n, i 3 -t'^y y ;n, i -^^-/u- 3-t 0 ^ 

/y/H, 1 - ^ f /V- 4 - 7/Uto - 3 - t"7 / U /H, 1, 4-v^^A— 3- 

y y /us, 5 - * h^fv- 3 - y y /n^ 4 -xi i</— 3 - tr^ y y /n, 

4-^f/U-2-f7y ,, J^S, 5-/!f^i/-2-f7/ , J/^ 

3- /fyfT'/!J/US, 4-^f/U-3-^7f7/y/US, 4-7on-2-t^ 

ihyy/us, 5, 6-^f/i'-2-tw;/i'S, 4-^o*-3-^yw 
y/^Ss 5 -y>^rix-3 — f ydp-i^-y y /us, 3-7/utn-2-t°y v'/us, 4 

n n— 2-t°y i//US, 3, 4 - *J9 n n - 2 - fc° y i//US> 5-^^/U- 2 — 
t° y i//US, 5 — * h 2 - t° y v?/US, 2 - 77/U^-n - 3 - fc° U vVUS, 4 - 

^nn-3-t°y^/US, 5 — 3 — K — 3 — t° y v^/uS, 2 - ^ ^/V- 3 - t" y v?/U 
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5 - p* ^>v- 3 - 1° y ^/ws, 5 - :/ h v— 3 - 1° y v 5 /^, 2 - yjvarn - 

4-t 5 yi//Vl v 3 -y^-/U- 4 -t°y i/^S, 3, 5 - iy^^-/V- 4 - f y 

2 — ^V^/U^^-y- 4 - fc° y i?;H % 5 — ^ ^-/P— 2 - t°"7 i^/VX, 5 — ^3^y 

2 - 1° y 5 i^-^lxtt 6 -^*^;v>Jr* *s- 3 - t° V ^^=;vS?fc <9 
igiai, ^ift, ^§st, c x -c 4 r/^Mif c j -c 4 

{m^ems^^-rs, 4 — cy 

3r-y- y y 2 - 1° y 3 - f y -y/^sxit 4 - 1° y y;ntfc 0 N 
iiicitt, 1 — p« ^/i — 2 - t°n y 3 , 5 - v^^-a— 4 -y y^-tf-y y /us 

atsfjg^fi, 1 -y ^-/v- 2 y /vs-efo^c 

^^*fLTy y^1?fci9, lo, IMR 1 - (CH 2 ) m -0-as*££-L^ 
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tomziMzumi&m&m^xtt&m (1) ^^ts^xiiMLfc^ en 

rirt'J:^, 7k#Sr8&i|XU BS*7k^ov>fc 9 , TKfP^f' «9 , ^<D£? 
(1) R 1 tf s 7x^;HX(if7f/H;fi, jtS3(f N Cj -C 4 T/l^/K 

c i -C4 t/^^v, /^***>frbtez>m x Y) m— xn^ 

^ Ci -C 4 T/Udf/K -C 4 T^=^r->, tK^SS.U c T/1-77 / 4 
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(2) R 1 £5, 7i-/HXttt7f;H; i&^f % Ci -C 4 T/l^/K 

ci -c 4 r/v=dr^Tj«7KiftS^f>>teSi¥J; 9 xtt&fcoTaftSfra i x 

rt'S ; ifcWU 1$, ^ h^rVWx 51* J: "951 

4-4 y*y-y y /^m, 2 - 1° y v^s, 3 - 1° y vV^sxtt 4 - 1° y i//vmx»foz> 
^ =. /i^s, 3 -fx=;n % 2 - 1° y vvi-g N 3 - 1° y ^/^sxii 4 - 1° y vv^ 

S ; lScte> l&St, m^/K ^ h^&tJ^ h^v^ib >9iliR 

4-^ydft/y;ui, 2-k'!Ii/;Vi, 3 - t° y ^/i^SXtt 4 - t° y y;Htfe§ 

(4) R 1 ^^n/Vg ; 3 -7;l/^n 4 — ^ ^71^7 J. m/l^g, 

3-^^-/1^ 2-t°yv^g % 3 - try vvt-sxte4 - t°y e^/us ; i&te, 

(5) R 2 a^ycR 2 b^s, ^-XttS^ct, TKlff J^T-XttC x -C 4 T/^^r 
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(7) r 2 a SU ? R 2 t>as % fomm*-? 

(8) R3 flS, TK^J^^-X^Ci -C 4 T/^/VS-CfcSfk^, 

do) rs ^ TkfffJmT-^fcMki^K 

(11) R4 7x^/HXiit7f/H;*i, ifc# % Cj -C 4 T/V^f 

/v&tfc i -c 4 T/u=df.^^b*S»«J: 91*1— XttSfco-C3BtR$;h,<5 lXii2 

^m-^s, >r ydrt/y ^sxiify ; m*. c x - 

c 4 r^vRVC! -c 4 T/vadp-^fejfcsi^j: 9IH— xttS4o-raW§ 
t°y v?/v£-c*>5^4fc, 

(12) r4 a,t s 7xx;nxiit7^;n ; ^i, it«f N c 1 -c 4 

9P— Xfifc^fc origins 1 Xf*2<B©«8U£«r*r**5* 2-t°ny;H, 2- 
(1 3) R4 ^ ^s^/VS; ftm, i&m. ;*^/K ^ h^RTJ^h 

=/>s> >r y ;nx« t° y v?;n ; 1 - ^ 2 - fn y /nxit 3 , 5 
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(14) R4 7x=/WI ; 2-tfn y /L'g, 2 3 -^m-^ 

2 - tr y y/ui, 3 - 1° y y;nxu 4 - 1° y ; ^« 1 - ^ ^/w- 2 - f 

(15) r5 ^ zkmiJiiT-, IMfJH^ m.mw^, c 1 -c 4 r/v^/i^S, c 
I -C 4 7^^^yIXIiC 2 -C 5 T/^=i^^^7^zK=/^S"e$>5fb^^, 

(16) R5 flS, Tk^IJffT-, ^^J^T-, *ft*J^^F- % p^/US, xf/H, ^ 

(17) R5 ^ tRSOtC^ i&ifJjfCiS ^f^Sxii^ h^Vg-efcS-ffrg-te, 

(18) R5 iSTK^JJS^-CfcS^*, 

(19) m*S, 1 X*&Z>ik&!&), 

(2 0) nflS, 2Fjm.4<D&m-?&>Zfc&W, 

(2 1) n*S, 4 -V&Zit&ya. 

(2 2) XiS^^-CfeS^W^^tflbn, 

R 1 fcMLTfi, (1) fab (4) <D«S"C$fji^HIfi:^±<9. R 2a WR 2b l: 
ILXIi, (5) fab (7) <7)|l|MT»ji^Hi{i^Ji'5, R3 tlLTfi, ( 8 ) fa 
b (10) <D|ii-e^ii^HW{i^±i9, R 4 (^^LTti (11) T^ib (14) ^HIT 
»ja/dC«S^s±9, R 5 UMLtli (15) fab (18) <D\m-V^M^MitLfa±y) , 
nl^lLTIi, (2 0) fab (2 1) <D||gT?#jgfcl«#:tfS±aS5o 
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£/c, sfris-«^: (i) &m-tz>ik&vot Ltn, (1) - (4) , (5) - 

(7), (8) -(10), (11) - (14) , (15) - (18) , (19), 
(2 0) - (2 1) St; (2 2) a>(bfc3l£a>fc2 7IrII8«r»#LU ^ftb&ffigcU: 

(2 3) Rl AS, 7x-/HXttt7f;H; fi, jfHfc, Cj -C 4 T /V* 

/u, Ci -C 4 T/i^^y, ^ciftSRVT^^y «9 P— X 

l±S4otI^$tl5 l Xtt2^@(Dg^S^^'i-'5, 7x^;HX!it7f-/i/S; 2 
- f n y ^n/HXIi 2 - U ; in, mMs ^^/K * h*i/R 

2 - y ; t°n 1) /H, 7 V /HE, /u^Xfit 0 y i?/HE ; Sfett. 

Ci -C 4 T/W^/K Cj -C 4 T/l'^v', Tfcgfe&RtFTVl';*/ / -f 7^ 

#S/a><bfc5l¥J: "9 R— XfiSfcoT^tR^ftS 1 Xtt2{H(DB^S^^'-rS, t"n 

y ^^/vs, -< y*y-y y ;nxi±t° y ^/n-cfc o , 

R 2a SU!R 2b ^, l-XttHftoT, TkJRJJfC^-jmc ! -C 4 
R 3 J&S, 7K*MT-X«C ! -C 4 TA^/l^g^fe^ , 

R 4 ^, 7x=/HXfit7f;H; igjfl, Cj -C 4 7;^/WC 

! -C 4 T^=idF-^e>*5i¥«fc «9|r1— Xttm^oTiltR^nS 1 Xte2fa<Z>Bife 
llrtt5 , 7x^;HXiit7f^S ; 2 - f 7 y* y 2 - y v?/W 

£ ; ftM. 7<^/K ^/K * h*^RU^ h*i/frbfcZ>m£ } omtR£ti<Z> 

— ooe^s^r^-ra 2 - \i°y y y ^^^SXtt 2 - y vvug ; t°n y ;^S % ^ 
^=^1, >r y^t/y^sxtttfy ; ssia, i», cj -c 4 tas 

^f/WCj -C 4 T/U^V/^ib&SSf <£ XliS^oTltR^S 1X14 

2fH|(Z5K^S^W-rS, t°ny;Vl s fx=^S, ^ y dpf-i/ y A^Xtet 0 JJ vW£ 

r 5 a*, tK^^^f, ^J^, i&sbjbct-, Cx -c 4 7^^;H, Cx -c 4 

74/3df>>iXliC 2 -C5 T^=dF-V*^2j?=i/VSTfc?), 
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(2 4) R 1 j&S % 7x-;HXttt7f/l/S; ±&3^ Ci -C 4 T/V^r 

/K Cj -c 4 7/U3*v, TKKSSt^r/^^y-r /i^^s^ib&SPJ; <9 iwj— X 

2 - fc° ^ y ; f n ]} 7 y /i^S, fi=/H5Xlif y v^^S ; 

C : -C 4 T/l^/K Ci -C 4 7/^3rV, 7 4 f^ir 

r 2 a &t*r 2 b as, frmm^-efo *) . 

R 3 ^ i^MW^'QM , 

R 4 ^\ 7s=;HXIit7f/H ; MM, c 1 -c 4 7;^/^c 1 - 

^SXttt7f^S ; 2 -t°^y*y y^/ViXH2 -t°^y v^S ; 

A'S, 7 ^rt7 y ;HXHt° y ^/H ; til, ftm. C X -C 4 T>V-*)V 

RTfCx -C 4 7;^^r^b/^l|j; «9PI— XttR*oTa«lSn5 1 Xtt2f@ 

r 5 a*, tkjrh^ ftmm^s m.mm^-. ^f/>s, ^^s, y k=^^s> ^ 

(2 5) Rl iS, 71=^X14^7^;**, 4&3{f. C x -C 4 
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tt^-jfett, ^t£«*, *B£*iJ#3ET, (II) bit&Vo (I I I) «rS 

5 1 - ^ ^A— 2 - * n n - fc° y v 5 — ^.=^)VT % V 
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*as#«ET, \\&m da) ?r-^ (v) zm-rzit 

£-#it£J&$^ it&M (lb) Sr»5g-rsxa*C&So 

y n-^v?^f^x-r^oJ: 9 • T/^m ; Tir h-MJ /^Xte^f yy^u=L h 
V /W> «fc o &~ h y /V^ ; -fo;VJ*T % H\ v 5 ^ f;^;VA7 ^ K\ i?t ^-/VT± YT 
5K, ^t^f^*7 5K (HMPA) Xtt^^P-^p'^/n^^*^^ 
K (HMPT) <Z)«fc ■? ftT 5 Ktg ; Itt^^f/W/^^fy KXtt7,;^7yO i 5 

So 

sfcr^* y&jR&iwfcti ; ^tk*-7- h y >>a, ^tk** y vj*x\*mm*mv 
mtt> y j; 5 tarr^ti v^mAmitmm -,-rbv b\ -r v y 

=• h^r^ Ks 77 y t -7/ KXHUfy^^ K(7>«fc 9 ftT/^77 V 

^r/py^^^^; Uf7^^y7°ntW7 5 KXfcty f 7A-^y^ n^^y;V7 ^ 

KJtStafittH^fc^, »iuoti/^^\ aflf-i o°c75^i oo°ct& 

9 N »jS(CttO°C7!;3g5 OttfcSo 
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wmx-h v , #ig^« 3 o ftmnm 5 mm^&z> 0 

y^i^^iL, (vi) ^w-r^fb^^SHit-rsx^-efc^o 

? • v-V-fe-^^, f§2Hfi, T. W. 7!)-y-TyF' P. G. M. 17 5/ v= a 
— •T>'K*"^^X--i'V^ [Protective Groups in Organic Synthesis, 2nd 
edition, T.W.Greene & P.G.M.Wuts; John Wiley & Sons,Inc. ] ^fEfo £ ^fe^V 

^ffl^nSiS5c^J«, f?iJx.^7K* (Pdf^ItLtfflV^) 7?fc9#, $fjg{3l 
bTMlZttl 0°C7!7S5 0°c-cfc5 o 
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sj^PbIw:, mm. mn. urn. ^itumm^x^m^^^. mm. 1 o^nm 
So &bnzgmk&mz>&mteb&, mm. m*.&ft&&. wttmxnw-r 
*x^«, ?Fmvmm$>. m.m&&r, o&m (v i ) (vm srw-r 

KRR£«:fcv>;&s, Mz.tt. ^A2iti:»fe£7)Tfc^l, *f jitters: KS (# 

^^7j^<dx o tiTJVu v&mmmmm.m ; ?\<.mitv ^vj*. ^mt-r v y ^ax^tk 
mitx y 5 tzTfvn v &mfom<tvom ■, fomt-r h y tk^^ y 

XfiTk^fby ^^i^c^J: 5 teT/v-fy y ^STK^b^m ;tMJ^^ K\ -T h 

^7$^, N-^/we-zi^ y t°y^^ 4- (n, n- f;^7 5 / ) t°y 

v 5 ^, N, N-^^f;^7^yy, N, N-^^/VT=y^, 1, 

[4. 3. 0] 7^--5-3i^ % i, 4 - ^Tif fcTv^ n [2. 2. 2] ^ ^ 
V (DAB CO) Xttl, t'i/^n [5. 4. 0] 

(DBU) (D£ oftmmTK >m ; tJ-zlsV ^^^V^V^Xtezf^-^V?- 
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MWb^fi (II), (III), (IV), (VI) RTf (VII) tt N 
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HO 



Rl— (CH 2 ) ; 



Rl—(CH 2 ), 



R5 




NHR 6 1C 1 Xfi 



X 



Rl_(CH 2 ) m -Z 
(VII) 



R5 




NHR 6 2 X?Je 



(VIII) 



X 



(IX) 



R5 




NH 2 



(X) 



Z R2a 



(XI) 



;c 3Xfi 



Rl-(CH 2 ) mNo R 4j>x N ^(CH 2 ) n . N 



R5 




/v R2b 




;c4is ^-(ch,)^ R ^ NH 



(XIV) 




R5 




(XII) 



;c5i? 



Rl-(CH 2 ) mxQ R ^>^ N ^(CH 2 ) n -NH 2 



R5 




'X R2b 
(ID 
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HO 



R5 




X 



(XV) 



Rl_(CH 2 ) m _ 



sd i xa 



Rl— (CH 2 ) m -Z 
(VII) 



R5 




X 



(XVI) 



ID 2XfS 



R2a 

HN N-R6 

R2b 

(XVII) 



X 



(XVIII) 



ID 3 X3 



[E?£] 



XL T 2b 




(XII) 



Rl-(CH 2 ) m „ 



X 



(XVI) 



;e i tm 



Rl— (CH 2 ) 



R5 



0 




N 



(Xlla) 



R 6 o rr^yS^^iiSj rau mm&j&ik¥<Dft&v£<tobti-fc.i><Dteb. 
>f y^f!J;vS, *<is # s 4 tv^y;n, ^i/y^s, ^y^nj/n 
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liCj -C 4 *L5fcC i -C 4 7/^/^;H;7^!Jd^^ 

to J; o ^e^fiafpc i -c 4 7^*/^^l;^yyV^S^ o-t7h^^S, j8 

-t7f'f/!/l, 2-7/^P'<y^;VS > 2 — T'n^y W/V'S* 2, 4— v 5 
^nn^yyV/I/S, 6 - y P n - a — ^"7 V 4 /H, 4- WW^S, 4 -T^n 
tVw<vyV /ug, 4 - t -7f;^yyV ;H, 2 , 4 , 6 - h y y ^/w<y yv 
6 — zsl=5-)v— a — -f-y w /H, 4 — T — y /vl, 4 — y'n^K^v'^yyV 
4-t-7'F^v'^yyV/vS, 6-xf^->- a -t7F^;vi % 2 h 
^y^/V/S^/^yyV/H, 4 - t -rf F^y7J;^=;^y7V/i'i, 6 -y b 
JrVA/^^-a-fy F/f/PS, 4-7i^;y^yyy^S, 4 — 7 jl^/I-'— a 
-77 K/i'l, 6-a-77f;^yyV/yS, 4 - - ^n^yyV^g^ 2— = 

C 4 T/l^/K C X -C 4 7/^dr-y, C i~C 4 ftf/M^A^ C 

6 ~C 1 0 T y -/UXtt— bn-eg^^tvTtj <fcV<*C 6 ~ C 1 0 7 V -frX/HS— 

y-yn TK^r-yTJ/W^^/l/S, T'F^fv'^/l'^x/VS, 77" h^y*/l^^x;H, s 
-7/ h^>77/^xvu£ s t h^v-TJ/l^xvl^ ^ooy 
2, 2, 2- MJ^nax h^y^j/^/H, 2 - 7*n ^df 

1, 2 -T'n^- t -77* h^->7J/l^^— /i^S, 2, 2 -iyy'n^e- t -T^h^v'TJA' 
h ijxf^v'J Ay h^ri/TJ/^^— ^S, 2-MJ^^yy;vxf^y 
TJAtf;—/^ 4 - h y 77°n t°A-> y A:/ f^TJAtf^ /VKXtt t -T^F-A^y ^ 
y ;y7n^^y*;y^x;yS© j; ^ /ND^Vxii f y C ! -C 4 TA^rA 
i/y 7K'Ii§tltt) J;V>C ! -C 4 TA^v^A/tf—Ag ; fc*:xA:^V;*7A 

*f=./V£, T'J/^^^^s^S, l, 3 — -79 i/xx;ut^f v'^/l'/Kx/HX 
tt2-^>rx^t^y*^#'x;H(7)J;9^C 2 -C5 T/I^ — /U;^ i/TJ Atf; 
—/I'm; 7^n^;yS©i9/i7y-/^7*;^'x;l/S ; ^y-7VH, a-77f/V 
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^f/Vl, H --f-y^-^^^-^m, i^7x^^^^;H N MJ7i^f^S, a 

! -c 4 T/V7Jy^/^£; h y ^/u^-nTir^/i^S ; p< h^^Tir^-^S ; ^s*/ 
-O^K ; a —T-7 h^/l/g ; 0 — ^7 h^f/Vg ; y^/v£ ; ~ hn^yyV^ 
i; Cj ~C 4 T/^n^v-TJ/V^^yU-S ; 7^ h^^TJ/V^— /Ul ; ai V * */ -ft flsifr 
— /VS ; t -7/ h^r->7J/^^ = /US ; 2 , 2, 2 - h U ^ n n ai f. if *ytj;Vi$^>V 

£ ; MJxf/i/i/y^ hdp-^*^^=:/uS ; 2- MJ^f/^U/vxh^^;^ 
; t-^yW^-dr v-yj/l^ — ^S ; 7!i/^^/^xM ; :7*n>f ; ^ 

fcD, 3E^$fji(^«, Cj -C 4 r/^/^/HXIlCj -C 4 T/^=¥->#,^ 
4#{d$fjg(c:«^/u^/vS, 7tf /HXIiT'o tft=^ST?&5, 

C&ttfbi^ (II) ^rSSJig-rs^jfe-CfeSo 

^ttM^K ±MfR£T, -«5£ (VIII) &m~fZ>it&W%. it 
^1 (vil) £KJ&£i*\ -«5£ (IX) ?rft5fb^^It5lSt*fc'), 

|C2Ig (T ^ y S<©1K««) 

^t£M^, fk-a^ (ix) ©7^;sofril (r 6 ) &i&*u 
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r^/s©fris^\ *^^^s x r±^/^m, ^>y^/vm, * h^^^>^^ 

h^^*/^'-;H x 2 - 7 n ^ - t - 7> v'*;^=^l, 2, 2-v^n^e- 

^y /l^i/^ ^/v^ — X.;l^C0 J; 9 ft^n— 7^A^i ; ^ ^/^Xttf^^^i^/^CO J: 5 
&^^7Vl^ ; ^ y~ / — /K oi^y— /k 7°nAy-/v A ^ y 7daV — ?V5L\$-f 5> 

hT5 H\ -^^r-7-y ^-)Virs^^ =r % K (HM PA) Xii— ^ ^ * 7 ^ h P 

7 5 K (HM P T) ©i9^T5 Ki; y7f/^/Hif-yKlli7;^7yoj:^ 

Rj&mjgizmmt&vo, MmxM&mtstizmicx^xmk-fzdK a^-io°c 
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120 mm-eh v , &m\az i o ^75s 5 b#^t&s„ 

©*Lfc^ K^(-7K^a^\ TfcfcSftiLfcv^gSE (mte^vif^ 

* r> A ^ ^ ^ v ^ x &m £ * ti & , mm,* m^-r z> r t \z. x o x g <=> n 

^fflsnsitstt, f?'j^^\ &m-rhvvj», mm* v z j*x)*mmv j*<& z 
oteTJVji y<&m.mmmm ; ^tk*-^ hy^^, ^tk*^ y ^xm^** y 
<3-*?j*<r>SLbi&Tfls-*> v&mmmmm.m ; fcmiv^yj*, fomt-r v y ^x^tk 
*fb^7 y ^acd£ ottTAsu v&mykmivmm •, ^mit-r hvvj*. ^mit* vv^ 

3U*fcm<kV of£7>vH y &JR7R&fc&f£ ; tf^^^ h^VK, 

i)H7i,xKdr->K\ ^'J^t-yF^fi/ KXtt y ^ ^ A ^ h iy Ktf> «t 9 t£7 IV* 
ytl7^^^ry KM ; ^ ^/i^ 7°^ h y .^Xte^^/i^ ^ ^ V 
y ^A©J;^^/^^y7^ y^P^ ; t K^i/^ ; t^/VT^^ Vt^/it 

y >\ t"y^y, 4- (n, n-^^w-;;) try 

>>>\ N, N-^^f-/l'7=!jy, N, N-*;xf^7=!Jy, 1, 5-i^TU*tf'> 
7X2 [4. 3. 0] 1, [2. 2. 2] *9 9 

1/ (DAB CO) Xttl, 8 -i/Tif fv-^ n [5. 4. 0] £ - 7 -^c V 

(dbu) oi9*tl7 5yl-efc^i $fi@}^ti, T/i^fry&JR^&tftfi ORNc: 
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f/H- fvK xh^t Kn77y v^3r-^>\ v-V h ^ * ^Xtt v 5 ^^- 

=2— /U-v 5 ^ ^-/Uoi — «£ 9 — TVMi ; ^ # / — /K ;n^/— /K 7°n^ 

7— /K y^n/V- /uxii^^ y -/KO J: 5 /HE ; */VA7 * K\ i? 

^/v*/^T; K\ y7Wth7; h\ ^^t-^^^/u^^aN^ 5 K (HMP 
A) Xtt^^r-^^^/V^^^^^ h y T 5 K (HMPT) <D «t 5 $ KIS ; v^^" 
/^/^df>yKXfi^^7y<7)J:9^^^^yKS ; Xte7k£ ±1EM££ 

7^Xttmty) , T^^-^i (#^^^y-/y s ^/-/y) , xtezkirii 
«y<yi?^ 3i— t^/k ftifeai^/w^t) ^B^ttffiLfc^, S m\&m «rfrtf^r«WI 
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m^m^x, v Mk&m (0m\at b y * ^-a-> u^uuk, h y y ^/vix y 

-f^-^V KX(3 h y p*^vw>y /W h y 7;i/i-n^^y^;^^- h) Xtt/W 
(Sf ii letter 5 =■ *7 a) t ^s-T 5 r £ (i «t o xtf&js-tZ £ i: flSTt 5 0 

~ h y /u) -cfcSo 

#rsj7i^ i o b#ibi-c& t» , »istitt 3 o ftmjsm 3 ^re-efcs 0 

^^£^!<7)»^<7)®tt3a5cRf£l- £ 5I&£?7& t P«ldBfe*i-« r. t § 0 @n^> 
^7i?7^ h y 7^~/^^:7^ VXfi— s/^/Wf h7*^-/vOTLT 

r s; / Scof*®S 77/^^x11:0 7 -C!^^/^^^;^ 
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^-tvi^ n 3l*tvhs % r^=-/vi, flHiii> xii'^bcofiiitTkt© 
j±^j«u ^cps^te&v^ migi^Lmnmi on,j±-<:ftteton, ^igcitei tu± 

0°C7!;S 1 0 0°CXh<0 , ^igidttl 0°C7!;^5 0°CT-fc3 o 
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mt ^ «t 5 *3 V ^ T ffiffl £ n S , *SJ£ i- M 4- L & V ^ ^ © -c &*u*# 
BS^tt&V^ 0iJxJi\ ^U^nU K\ ^ n n J: 5 

te^L-T^m ; T± bXDX o t£>T b>m ; T± h ])^(DX o h y >MS ; v 5 
^f;U*;kAT5 h\ v 5 ^ f-/VT ir h T 5. h\ ^^t^/^^^ K (HMP 
A) Xn^Jc-V-t^-slsTfrXft?* hV T 5: K (HMPT) ©J; 5 fcT 5 KtS ; v 5 ^^" 
/w*/!^^ Kco «£ 5 KSI ; Xiirii^oWlMi: * t ©IMIt 

t'J^W hW h (CAN) Xli2, 3-^bp-5, 6 - v 5 v-T / - p 

>y>/> (ddq) -e&"9#, r v^^i^ir y ? a^->t h w k (c 

AN) Xtt2, 3-^nn-5, e-^Ty-p-^/^/y (DDQ) "Cfe 

■So 

0°C7!;?il 5 0°C-Cfc<9, Sfifi^ttl 0°C7^5 (TCCfe-So 
mibW. 2 4 BtfHJTfc V) . UtmiZK 3 0 frmTbm 5 ^K-CfeSo 

ic3ig (mt) 

TOt»*£^ ifig#&T, fb^tt (X) «r— «5£ (XI) £Wi-<Mt 
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M^.H ^ftf-^ — yy^ v U ^n^i^Xtt^tft^— "r/KDJ; 5 

yy n n^^if ^co X 0 &'>n y'ftjgfrfbMHE ; v^^/I^— 7VK v^^y^nt 0 
/Wc — y b^t v^^y, v>y h^ri/^^ KXteS^^H^ 

m ; T-fe h- h y /wxfi-Y yzf=f-u — b y 5 h y /^g ; y *y--/K ^ 

-r y — yy y — /ke> «t 5 &t^=j — /i^is ; ^/t^r^ k\ i/^f/w*/^7^ b\ v= 
y^-^T-trhr^ b\ — ^yy ^yi^*^ * k (hmpa) xte^^y y 

*7^MI75K (HMPT) ©ip^7; Ki ; tfj:^^ W;^^-y KXIi7x 
7 y o J: 9 y KiTfc »} W8k\z.\^ r;v^~-;vm (Wz.?—*/-* 

y-yyy-/w) -c&5 0 

5*r/v* y^fymra ; ^i£zksty b y y^ v ^Axii^ty 

mm ; 7k*fby f7A v 7k*iby b y yi*xte7k*fb# y y^oj; 5 ftr/w* y&js 
fcrnityom fcmt-r b y y^, tkms# y *AXte*fMfcy^?A<©j:3*T^;fr 
y^jR^SMbifets ; tfy y^y b^y by y b y y^ h^y b\ # y y^ t -y 
h^yKxii'Jf b^y Kco «£ 0 t£T t^ti y KH ; y ^yiy a- 

#yy >y b y y^xtt^^/i-y /i^yy yy b y yi»<z>j; y fty /u^y°y ^t/vu 
v&mM: b y ^ y, hyy^^T^y, y^y/ntvyx^r^y^ n 

-y^/we/^yy, t°yyy N 4- (n, N--yy ^/pt 5; y ) t°yv?y, n, n 
-y7fyr=yy, n, N-j;x^7=yy, 1, 5 --yrif t'y^ n [4. 3 
0] yt-5-xy 1, 4-yrif^yyo [2. 2. 2] t^y (dabc 

O) Xttl, 8-y7fty^n [5. 4. 0] 7>-r7-7-xy (DBU) CO X 
o^mr^^m ; ^f^yfyA, x^ y f 7 AXIiT'f y f -7 aw j; 9 *7 
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EI§iaotM5^\ arc- l 0°C7!>^1 5 o°ct& 

H#^-cfc "9 , &m\az 3 o #ra75s 1 2 ^t&s, 

W^m^ti5 0 ft, itS-Vo (XI I) OtV7i/vf^f5 217 ^ 
*H(i, ^Stt^ff 3 , M#4T> <b^#5 (xii) Sr-^ (x i I I) £ 

m-tzit&Mtfcfcz^, — ^ (xiv) ^w-rs^^^M^t-r'Sxm-efc^, 
*T.un, ^mm^m*. vc&m (xiv) ^titse^^ {t&m a n & 

Vs\s<D£ V V s^m ; ^^y-/K ^/-/K 7°nyV-;K ^y^n/V- 
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*^AT K\ ^f^TtbT5 H\ ^^^-^^-/V^^^J % K (HMPA) Xtt 
^t^f-M^*7^MJ7 5 K (HMPT) ©J;5*T-; Kgi^^W 

tffl^tl^Sltt, 3i — /l^j&(Gabriel synthesis) iZfetf Z 7 # 

tfiJxJ:±\ tRM^ 1> y 7K^ffc# y "7^Xf37k®Hty f)^©J; oftTfrU y& 

•9, 0iilc«3 0°C7i;M l 0 0°C-C&<5o 
^Rfl-Cfc <9 > ffltlj: 3 0 #|S17I>^ 5 B#ffl-C&«5 0 

Dfett, cfe©tf«ra#:^ite-cfes<k^ (xii) zwimzmmirz z> 0 

^14^4", i&mfttET. -«5£ (xv) SrWrs^4*Sr^«) 
(VII) (XVI) $:ft5^i^lIt5lSt?fc^ f§ 

^mv£mm*p, n&m (xvo (xvi n &m-rzit&® 

hRfctSlt, -m#: (XVI I I) ^ft5ft^?rlilt5IStfc5 0 
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l 0 0°C7!?3g l 7 0°Cf fc5„ 
S^^^iil^f^ti, WHS, SJSi&ItJ:oT^^5^, l o ftmnm. 2 4 
B#ra-Cfe t) , frigl-tt l R#r^737^ 1 2 B#f?RT-fc5o 

Mf^T^ «m<^S^{b^tt, iA2Igt«, ftftl^otSfSl^ 

^et^^, (xvi i i) (DT^/m<Di%mm (r 6 ) £ 

l&*U (xii) £M3ti-3X|£-e£>9 , 2X^tiwit«cD^T^tT5 

Em-i, cmizi&tfz^mmk&wx-foZ), -ma: (xiu) ^-tzik&m* 
(xvi) &t.°^7i?i/t&fc£i±, qc&m (xi i a) ^mm 

SJ^&SfWJWbl^, «iIJ;otl/£5^\ ii^3 0°C7^2 0 0 o c-efe>9, 
SFii^tt 1 0 0°C7^ 1 5 0°CT'&5 o 

SJ^a#^ttm*4fb#^, nm, MgiaotM5^\ ii^s^^i 2B# 
SJ£l&Tf£, ^A2lSif^ii^ tftl:«otm^ 

SW^ife (VIII), (XI), (XIII), (XV) RTf (XVI I ) 
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N— (4- (4- (2— <y^P^'>7x^;V) b°^7^y-l-^^) ~f^-^) 
^X7 § K (MTFit&fott : 7 ) 

(a) N- (2-^y^P»'>73i=/U) TirhT^K 

2-t Kn^->7tb7-!J K8. Og (5 3mmol)<DN, N-v 5 ^^^^ 
A75 K (8 0mL) liM^T^y >>A2 2. Og ( 1 5 9 mm o 

1) <Z)N, N-y^MMT; K (1 2 0mL) ^M^CtK^TT&T Lfc 0 
-C^n^^/W^-tf 1/7. 6mL (6 4mmo 1) ^iTL> L/cf£ 2 

7 $ K 1 1 . 8 g (92%) ^#fc 0 

(b) 2 -^i/P^'>7i^7 g V 

H*fe#iJ 1 (a) "C# h fritz N — (2--<^v ; cr^v^7^^/^) TirhT^Kll. 
8g (4 9mmol) ? J — JV 2 0 0 m L IzMM 6 H^i^Tfc^?: 1 0 

o m Lm*., 2 ^mmmmm s^^^M{-^*p l^tk^-t- hy-^A^o 

3 g (95%) £#fco 

( c ) 1- (4- (2 ^l^lH±^ZiLE-£k) 1 / 

HWJ 1 (b) 2 -^>^n ^v^^^/l^T ^ ^ 1 1 . 6g (5 8 mm 

ol) ^t-7'^/-/H 10mLi:»^t, tr^- (2-^nn^^/l/) 7^7 
i£l£itl5. 5g (8 7mmol) £r*Px., 8 i$F R 11l[IiIi £-tf:/c 0 
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*-CifrSJ L/ctJL mm~f- MJ^25. 5g (232 mm o 1 ) 2 4 B#ffi^P 

tbtlltJ&tit&trV v^2 8 g (3 4 7mmol) t£jg#§ii\ *K?£TM7kI^ 1 7 . 
7g (1 7 3mmo 1) &flST U £i&ttl*MB.Lfc& 1 ^WKJCS^/to 

1- (4- (2-^<y^nify7x^;P) fcV*9 i?^— 1 — < fls} x^/Vl 3. 8 
g ( 7 6 %) ^#fc 0 

(d) 1- (2-^^v ? n^'>73i^/U) ^£2_2>; 
Hflgflsjl (c) -C#bixfcl- (4- (2-'<y^a*^7s-/l') fcV^i^i"- 
l-xf;V) x^yyi. 6g (5. 2mmol) t 6 ItfiiMfS 1 0 0 m L ^i)D 

4g (10 0%) £*tfco -ni4«f»i"r5ii:*<&WR*£:t-fflv^ 0 

( e ) 2- (4- (4- (2-^y^P^V7a^;W) v^- 1 ->f /V) 

t^/W ± y^ v K±: 1 . 3 

HW.ll (d) ^tbtbfdl- (2-^y^Dir^7x-^) fc^^v^l. 0 2 
g (3. 8mmol) ^HtMtfftTN, N-^^W/WU'l OmLttl 

»y7A0. 62g (4. 5 mmo 1 ) RXf 2 - (4 - 7*0^7^) 4 
y K-A'- 1 , 27g (4. 5mmol) ^Hi^Px, 1 0 0 °C 

t2«^§*fc„ Rf&«9KSr«JBET»iNIL, fobin1zmt&&i'y U?fW7 ^y 
n-v -idj: ^fifi^U 2- (4- (4- ( 2 -^O^n ^v^^/l/j f 

^7^-1-/^) y^/iO ^y^yK-/v-i, 3-^^-^l. 40 g (7 
8%) £t#fc 0 

( f ) 4- (4- (2-^y^P^'>7j:^;t/) 1 --Y/v) 

T § 1/ 

%W9h\ (e) -e#^tLr>2- (4- (4- (2 -^y^tadf >>7x^) fc°^7 
v^-l-^/V) -f^-fls) 4 y-f > K— /V- 1 , 3-7tyi, 31 g (2. 8 mm 
ol) Srx^y-/V2 0mL|:j$^$t, t 1 Tkfr^ (80%) 0. 36m 
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L (6. Ommol) 2 mmmMm £^c 0 SJ^^('^P^^7K*i- h 

"PMJ^SicU 4- (4- (2-^y^ndrv/7xn^) fc°^^ v?^- 1 ->f /V) 
^W^O. 89g (9 4%) 3r#7c 0 iftt#fit*l-r 6 i t ft < 5fctf>SJ&l-fflV<> 

(g) N- (4- (4- ( 2 -^Vy^n =fr 7 31 ^ /V) v?^- 1 /P) 

H^Jl (f) T^#<b*Lfc4- (4- (2-^<>'v ; t3drv'7^-/u) fcV^*?^- 
1 -^/l^) ^f^7 ^112mg (0. 33 mm o 1 ) h 7 t Kn77^1m 

LW£fl¥$ii\ Fyxf;V7?y4 3mg (0. 3 6mmol) SrJOt, 7kM^V 
yV/^n!) K5 0mg ( 0 . 3 6 mm o 1 ) ^IT L , ^m^U L 1 0 #|H!RJS 

TM£?§5feU ^ioHfcM^v-y *W7A^n-7 h^77^-ia^iSL, 
N — (4- (4- ( 2 -^>-^n dp-i/7i = /P) t^7^y - 1 --f/V) T'^Vl') ^ 
yX7U*117mg (80%) %t£& t LXmz 0 
Bfe^ :114-116°C ; 

NM R7^n /K270MHz,CDCl 3 ) 6 ppm : 1.58-1.78(m,4H), 2.45(t,J=6.8Hz,2H), 2.50- 
2.70(m,4H), 3.00-3.20(m,4H), 3.49(q,J=6.1Hz,2H), 5.12(s,2H), 6.63-6.75(m,lH), 6.88- 
7.04(m,4H), 7.28-7.52(m,8H), 7.73-7.82(m,2H) . 

MMM 2 

=5-iT-7^ V- 2 -#/WfrVBfe 4- (4- (2-^y^P^i/7 3:^/V) g^7J^ 

1 ->f /U) Zftf-JVT § K ($J^b£^#^- : 1 7 1 ) 
HWJl (f) Tlt^tL/c4- (4- (2 <y^P^rv'7x-/l/) tV^S^- 
1-^7W) 7*^^/7 5 yRWt7sy- 2 -j}Astf~As# n y R£ % HJfe^iJl 
(g) ^R«tiSt&$*x m&a-rs^lcj; 15 , SW-fk^WSrJlS&i: Ltifc. 
: 9 3 - 9 4 °C ; 
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NMR^^ h/K270MHz,CDCl 3 )Sppm : 1.60-1. 73(m,4H), 2.46(U=6.6Hz,2H), 
2.55-2.70(m,4H), 3.10-3.20(m,4H), 3.41-3.5 l(m,2H), 5.13(s,2H), 6.33-6.43(m,lH), 6.86- 
7.00(m,4H), 7.04-7.09(m,lH), 7.27-7.50(m,7H) . 

H«J 3 

N— (2- (4- (2 -^<>iyu^jy^ =c^./U) — 1 -4 E^Jkl 

^VXT ^ K WTFit&yom-fk : 1 ) 

( a ) 2- (4- (2-^y^n^r->7x^) v>'^- 1 -4 /V) ^-^JV 

H£fe#iJ 1 (d) T#b*bfc4- ( 2 -^^v^n 3^:7^-/1/) 2 - 

(2 -^n^cn^/P) ^y^yF-/i/-i, 3-v^^^ HWJl (e) N &l^-C 
H»'Jl (f) ^Pl#^Sj££i± s ifeltSi ir^<t <9, g^fk^^^fco 

(b) N— (2- (4- (2 — <y^P^v-7i^;l-) b°^<^ v?^- 1 -^^) 

H«|J3 (a) -C^hntz2- (4- (2 — <^iSu ^ci/? t^^v 5 ^- 

i — r/w) xf;w7 5ys^yvV/^ny k^, (g) tls]«(-SJ^$ 

: 1 2 6 - 1 2 8 C C ; 
NMR7-i^ h A<270MHz,CDCl 3 ) 6 ppm : 2.62-2.71(m,6H), 3.13-3.22(m,4H), 
3.59(q,J=5.5Hz,2H), 5.14(s,2H), 6.83-6.91(m,lH), 6.92-7.01(m,4H), 7.30-7.54(m,8H), 7.76- 
7.82(m,2H). 



"MMM 4 

=5-jr-7 ^l/- 3 -Jjsutf^m 4- (4- ( 2 — ^<^^p t 0 -^^ 
^- 1 W Zff-AsT % K (^iJ^b^#-§- : 1 7 6 ) 

Hi&F'J 1 (f) t?t#ibiX/c4 - (4- (2-^<y^ndf>'7x-;L') t^^v^- 
1 -^/W) -f^)VT ^166mg (0. 49 mm o 1 ) h7 t KB77>3m 

LWSfi? f^7xy- 3 -77/1^^6 8 m g (0. SSmmol), b !Jx 

^/l^T^O. 14mL (0. 9 7mmo 1) ^7x^/V»)A/i7^K0. 11 
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mL (0. 5 3mmo 1) SrMI^Hx., mtRrt* 3 BtfM1KJ& £"£fc 0 SJCSffifJKi-iafP^ 

tf^m 4- (4- (2--<y^nir>'7x^) v^- 1 ->f JV) -f^JVT 

5Kl8 0mg (82%) 2rf#7c 0 
jftj£ : 114-115 °C ; 

NMR^^ h /K270MHz,CDCl 3 ) 8 ppm : 1 . 60-1. 72(m,4H), 2.45-2.55(m,2H), 2.61- 
2.71(m,4H), 3.11-3.22(m,4H), 3.42-3.51(m,2H), 5.13( S> 2H), 6.40-6.49(m,lH), 6.91- 
7.01(m,4H), 7.27-7.48(m,8H), 7.82-7.88(m,lH) . 

HJfetf'J 5 

=f-^-7^^- 2 --ft/ViS^m. 2- (4- (2 -^y^P^j/7x^/P) 
^- 1 -^/V) zr.*f-,V7 ^ K (F'J^fb^#^- : 1 6 9) 

Hfife#ij3 (a) "C#ibixfc2- (4- (2 -^yi?nif i/7x= /V) fc'^v^- 
1 — f/u) ai^/^r 5 i^U^^T 7 ^^- 2 -U)Vi£~)VV n y KS:, »Jl 
(g) «Mt5rtiaU, LT#fc 0 

Bfc£, :148-151°C ; 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 2.57-2.72(m,6H), 3.08-3.21(m,4H), 
3.56(q,J=5.5Hz,2H), 5.14(s,2H), 6.73-6.83(m,lH), 6.91-7.01(m,4H), 7.06-7.11(m,lH), 7.27- 
7.52(m,7H). 



%WS\ 6 

N- (4- (4- (2- — QK^ MevQ 7^~/V) \l°s<^i/l/- 
zfef-tV) ^XTj K (0«^fc£-4*#-J§- : 15 11) 
(a) N- (4- (4- (2-tKn= i r->7x^) fc>g7 v?^- 1 ->f /Uj :/ 

HJfiflJl (g) T^btlfcN- (4- (4- (2 — <yv J n^^7x^) fcV<7 
i^y- 1 -^^) 7*f /V) ^<yX7 U' 5 O O m g (l. lmmol) 5:^;-^ 
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1 OmLl:g«$l 1 0 %y< ^7 i/ty J*— m^&i 5 Orag^O^, *itlT^?I-C 

8^FBBSJf£?^*feo u zmzmmTrnmL, n- (4- (4- (2-t 

Knaf->7x^) t°^7 v^- 1 -4 As) -f^-)V) K3 9 4mg (9 

7%) ^#fc 0 -nttwr»-t-5cii:*<»:©sj^^v^ 0 

(b) N— (4- (4- (2- (fl)^y-4->f;^ 7xs;l/) 

H«J6 (a) TilbtlfcN- (4- (4- (2-t KndfV7x=^) tf^7^ 
1 -y( /V) -f^-jV) ^yX7 ; K 1 1 8 m g (0. 33 mm o 1 ) RXf4 - 

Omg (0. 3 7mmol) ^2-7*^^2mL|:§l 
£^ ?^^»y^H5mg (0. 8 3mmol) £JP;U 1 31»B51^ 

ixfc?M^y y * 7 ^ ^ n -7 h r 7 7 ^ - 1 J: 9 «i L, N- (4- (4- 

(2- (t°y> ? ^-4 — r/^ h*i/) ~7*.~)v) t o ^^^^-i — r/v) ^^/ix) 

-<^XT U*12 5mg (85%) t Lt#fc 0 

fifej& :128-131°C ; 

NMRX^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.65-1.78(m,4H), 2.49(t,J=6.8Hz,2H), 2.60- 
2.71(m,4H), 3.07-3.19(m,4H), 3.51(q,J=6.1Hz,2H), 5.14(s,2H), 6.67(br s,lH), 6.86- 
7.00(m,4H), 7.37-7 .52(m,5H), 7.76(d,J=6.3Hz,2H), 8.63(d r T=6.3Hz,2H) . 

N- (4- (4- (2- (^1)^^-2-^;^ h^i/) 7x^;U) f^v^- 

i-^r/u) ^/p) ^yxr^ k mTFit&vom^- •. 1377) 

»6 (a) T?#f>tLfcN- (4- (4- (2-t Kn^i^) fc°^^ 
(b) fclnJ«K:RJS<*-e\ 'ikttm-tZ>^.b\z.£V) , l^ti^ H 9 H tLt#fc 0 

Sfe^C :118-121°C ; 

NMRX^ h/K270MHz,CDCl3)6ppm : 1.59-1. 71(m,4H), 2.51(U=6.6Hz,2H), 2.64- 
2.73(m,4H), 3.13-3.22(m,4H), 3.51( qr F=5.9Hz,2H), 5.25(s,2H), 6.70(s,lH), 6.91-7.01(m,4H), 
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7.21-7.82(m,8H), 8.59(d,J=4.3Hz,lH) . 

mmm s 

N— (4- (4- (2- (t°!J^y-3-^;^ f^r-» 7££Aj fc'^v^- 
1-^/V) ^gvW ^yXTJ K (FiJ^b^S^- : 1 4 4 7) 

H»J6 (a) Ttt^^cN- (4- (4- (2-t Ko^fi/7i=/V) t°-<^ v> 
v-1 — f/v) zfj-j]/) ^yX7 5 TO3-^nn^f;H: D iJi/y^, H»J 6 
(b) itelt5:irl;j;^ g ^k^^^i LT#fc e 

: 98-100°C ; 

NMR^^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.60-1. 72(m,4H), 2.46(t,J=6.7Hz,2H), 2.55- 
2.66(m,4H), 3.04-3.16(m,4H), 3.49(q,J=6.1Hz,2H), 5.13(s,2H), 6.68(br s,lH), 6.91- 
7.01(m,4H), 7.31-7.52(m,4H), 7.75-7.80(m,3H), 8.57-8.59(m,lH), 8.72(d,J=2.0Hz,lH) . 

n Mm 9 

N — (4- (4- (2-^<^v ; a^r->7^^/W) i^- 1 tV) ^gvV) 
-^fV7-; K (^'J^b^W^- : 1 8 6) 

H^'Jl (f) -e#ib^l/-c4 - (4- t^Tv^- 

:91-92°C ; 

NMR7^ hM270MHz,CDCl 3 ) 6 ppm : 1.60-1.80(m,4H), 2.47(t,J=6.6Hz,2H), 2.52- 
2.68(m,4H), 3.00-3.19(m,4H), 3.51(q,J=6.0Hz,2H), 5.12(s,2H), 6.87-7.10(m,5H), 7.25- 
7.48(m,6H),8.11(dt,J=7.9Hz r F=1.8Hz,lH),8.71(dd,J=4.8Hz^=1.8Hz,lH), 
8.97(d,J=1.8Hz,lH). 

MtifaM 1 0 

N- (2- (4- (2 -^^p^^^jl^V) fc^^y^-l — f/P) m^y^) 
= =»^^T ^ K (^J^^-^#)#^- : 1 8 4 ) 

(a) r#btlfc2- (4- (2— <^i?v*^<7 fcT^^V — 
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Bfej£ : 116-118°C ; 

NMR^^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.62-2.72(m,6H), 3.09-3 .21(m,4H), 
3.60(q,J=5.8Hz,2H),5.13(s,2H), 6.91-7 .09(m,5H), 7.27-7 .49(m,6H), 
8.14(dt,J=8.0HzJ=2.0Hz,lH), 8.73(dd,J=4.7HzJ=2.0Hz,lH), 8.98-9.01(m,lH) . 

mm&h i 

t°U 2 4- (4- ( 2 -^yy ; P^->7x^) ^<2j£v 

- i -4 /±) rff-fvr x K 3 (0>J^ft^4fe#-§- : 1 8 1 ) 

( a ) f!J^-2-^;l/yfy^ 4- (4- (2 -^^-^n^r^^zn^/W) t° 

^is^-l f/V) /f/W7 § K 

HJ&tfiJl (f) ^#^n^c4- (4- (2 <yi?n^i/7x=;i/) f^v^- 
l-f/v) isRWV 2-5&/usjfvSftSr, ^4 £ 

(b) 4- (4- (2-^P»'>7x^;l/) b° 

TK^tS^T, 4^1t^-^ni^/U^0. 3 9ml (1. 5 7mmol) 4:, 
HW>J 1 1 (a) Tlfbnfct 0 !; 2 -UfVif^m. 4- (4- 

dr->^3i— )V) t^^v'V-l — f/V) 7'WU'2 0 0mg (0. 4 5mmo 
1) cD^bpt^u^ (2ml) ^itiTL, 3 O^WiKJ^ «EET»fl£«riB 

lWft^ft2 4 9mg (10 0%) ^7^77^tLt#fc 0 
NMR^^ b /K270MHz,CDCl 3 ) 6 ppm : 1.40-2.20(m,4H), 3.09-3.22(m,2H), 3.43- 
3.68(m,8H), 4.05-4.37(m,2H), 5.27(s,2H), 6.93-7.05(m,2H), 7.11-7.22(m,lH), 7.27- 
7.60(m,9H), 7.90-8.00(m,lH), 8.20-8.32(m,lH), 8.42-8.65(m,2H) . 

H^0iJ 1 2 

N- (4- (4- (2—<y^P^^7x=;V) 1 r/V) 'f'f-Jl') 

J y^xra^^r § K (F'J^b^#^- : 1 9 1 ) 
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»Jl (f) X*'&btltz.4- (4- (2 f^v^- 
Bt^ :115-118°C ; 

NM R h /K270MHz,CDCl 3 ) 5 ppm : 1.50-1 .80(m,4H), 2.48(U=8.2Hz,2H), 2.55- 

2.70(m,4H), 3.03-3.20(m,6H), 3.50(q,J=6.0Hz,2H), 5.12(s,2H), 6.86-7.00(m,4H), 7.02- 
7.19(m,lH),7.31-7.47(m,6H), 7.61(dd,J=3.8Hz,J=1.7Hz,2H), 8.72(dd,J=3.8Hz,J=1.7Hz,2H) . 

mmm 1 3 

ft7xy- 2 -^7/^/1^V^ 4- (4- (3 -^yj/ndr^^y 2 -4 

/U) t'^v^- 1 — { ;l>) § K (W^fb^ft*-^ : 173) 

( a ) 3 -^<>^P=fr — 2 --7'n^et°y 

2 -^n*- 3 - fc Kndf^fiJ ^y^y^p * HJfe^J 1 (a) £ 

(b) 1- (3 — ^^^ndf-y^y v?>- 2 -^^) fcV<7S^ 
Hi£#ijl3 (a) -C#k*xfc3 — <y^n3fi/- 2-^n^-t°U ^ l g (3. 8 

mmo i ) &t°^^3 2 g 3 o ^mmmmwi $*£it» mmw'*? 

m^mm-r h v vj±%m^xm%ts^ttz 0 mmrmm^m^^, 1- o— <>i?v 

^Vt°U v^- 2--T/V) t°^v^0. 95g (95%) ^#/c 0 r tUi*jt$H- 5 
( c ) 4- (4- (3 -^^n^^tfU v?^- 2 -^/V) tf^v^-l-^ 
Hfife0iJ13 (b) -Ctt^^fcl- (3 -^V^n^^t o y -yls- 2 — f/V) 

(d) f-^-y ^.iy-2-tl7V7^^m 4- (4- (3-^P^rVt°'jy>- 
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MMM13 (c) -V'&b*htz4- (4- (3 — <>i^ndF-e/t°y 2-4/1/) 
1 — f/V) ; t7xy - 2 - n U K£\ 

^Wili (g) ilRl«^SJSS^ ft^S-r^^^iciJ: 9, SWM^Itili 

NM h /K270MHz,CDCl 3 ) 6 ppm : 1.67-1.70(m,4H), 2.49(U=6.9Hz,2H), 2.62- 
2.68(m,4H), 3.44-3.54(m,6H), 5.09(s,2H), 6.47(br.s,lH), 6.80(dd,J=7.9Hz,J=4.7Hz,lH), 7.04- 
7.11(m,2H), 7.31-7.45(m,6H), 7.48-7.54(m,lH), 7.89(dd,J=4.7HzJ=1.3Hz,lH) . 

MMM l 4 

N— (2— (4— (2-^y^P^r^7x^/l/) f^7^^-l-^f^) JC-^/V) 
>f y^n^T $ K (#J^t£^#-J§- : 1 8 9 ) 

H»J3 (a) -Ct#^H/c2- (4- (2-^nif>>7i=;V) t^yv^^- 

1-^^) v&im y==^g*& N mmm4 tmmKfcfczit, mmm 

fit^; :122-123°C ; 

NM R h /K270MHz,CDCl 3 ) 6 ppm : 2.64-2.75(m,6H), 3.13-3.22(m,4H), 

3.59(q,J=5.5Hz,2H), 5.14(s,2H), 6.95-7 .09(m,5H), 7.27-7.50(m,5H), 7.60-7.65(m,2H), 8.74- 
8.78(m,2H). 

mmm 1 5 

t° V — 2 -tuVjf^W. 2- (4- (2-^<yv ! P^v-7j^) 
- 1 -4;V) ±±AS7 % K 3mm. (fi»J^b^##- : 1 7 9 ) 

HW'j3 (a) -C#ib*Lfc.2- (4- (2--<>'v ? n^^7 J :^^) tf^^^y- 

^ f£&!i3S-r5 r 2: Hi J: 9, ^!J^-2-^3i?y8 2- (4- 
jHA :135-139°C ; 

NMR7^ b/K270MHz,CDCl 3 ) 6 ppm : 3.32-3.43(m,2H), 3.44-3 .80(m,8H), 4.00- 



WO 99/03833 



PCT/JP98/03146 



123 

4.13(m,2H), 5.24(s,2H), 6.92-7.02(m,2H), 7.12-7.20(m,lH), 7.27-7.60(m,8H), 7.92- 
8.02(m,lH), 8.19-8.28(m,lH), 8.60-8.70(m,lH), 9.10-9.20(m,lH) . 

MMM l 6 

^•^-y=c is— 2 — ygg 2— (4- (3 — ^y^/n^-yt: 0 V i/l/— 2 —4 

/±) \f-<"7i»-l-^ ;V) xf^7^ K (W7r:{k&fo&& : 1 7 2 ) 
( a ) 2- (4- (2- (2-ey^y-4-^/Vxf^) 7x=:;W) 

Ulil 3 (b) T#btbfcl- (4- (3 -^y ^n^r^t 0 U ^y- 2 -^/W) 
e^7^y&V2- (2-7'n^xf^) >r y^r ^ F-/l^- 1 , 3 -v^y^r, HJfe 

0»ji (e) , ^^mmmi m tptticisi^^^, iMtsrti^:^ s#j 

(b) ft7iV-2-^y| 2- (4- (3 -^^v^P^r^^U iyV- 

H»Jl6 (a) (4- (2- (2-t°U f^xf;V) 

oy KS:, HW'Ji (g) fcR«KKJ&$-^ f^S-TSr ^(eij; 9, BW^»Sr 
MM :133-134°C ; 

NMR7^^ h 7K270MHz,CDCl 3 ) 6 ppm : 2.65-2.72(m,6H), 3.36-3.44(m,4H), 
3.86(t,J=6.7Hz,2H), 5.08(s,2H), 6.76(dd,J=7.8Hz,J=5.0Hz,lH), 7.06(dd,J=7.8HzJf=5.0Hz,lH), 
7.33-7.41(m,5H), 7.69-7.74(m,2H), 7.81-7 .88(m,3H) . 

MMM 1 7 

ft7xV-2-^^yj 2- (4- (3- (3-7/Vtn^yi;pjri/) f 
V 2-4 sis) *Jls— 1 -^T/v) j^/ut^K 

(^J^b^#^- : 2 5 8) 

( a ) ^3-7 2-t> 7V7£^m. 2- (4- (3 - t Kn^rv-b°y v?^- 2 
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MMM16 (b) t1lb^fcft7xy-2-*/w#'yi 2- (4- (3 — ^ 

(b) ^^-7 j^- 2 — 2- (4- (3- ( 3 — 7/^p^<^^P 

(a) -C#b*Lfe^"^"73i^-2— 2- (4- (3-fcK 
ddrVt°yv?y-2 — f >V) t'^y v 5 ^- 1 — JAS) K^l-^n^E-^ 

NMR^^^ h /l^(270MHz,CDCl 3 ) 6 ppm : 2.64-2.69(m,6H), 3.48-3.49(m,4H), 
3.54(q,J=5.6Hz,2H), 5.10(s,2H), 6.80-6.85(m,2H), 7.00-7.20(m,5H), 7.33-7 .41(m,lH), 
7.46(d,J=4.2Hz,lH), 7.50(d,J=6.7Hz,lH), 7.92(dd,J=4.9Hz,J=1.5Hz,lH) . 

HW'J 1 8 

ft7iy-2-^ys 3- (4- (3-^yy'p=iryb°!iy>-2 — f 

/U) fcV*^^- 1 -^/V) T^P tf/UT § K (M^it'B-^Oit'a-^ : 1 7 5 ) 

( a ) 3- (4- (3-^y^P^->tf!)^y-2-^^) f^^jxV — 1 —4 
AS) 7°n tVPT § 1/ 

(b) -C#ibHfcl- (4- (3-^P^^f!J^y-2 — f/V) 
t c ^7v ? y^U t 2- (3-7n^7"nt°^) 3-v 5 ^-^^, H 

wji (e) , &v>-cnifi0»ji (f) tiwi+iicsj^^-^, wt^rtia^ g 

(b) 2 -#/Uzff^gE 3- (4- Q-^y-yp^ry^'jj/y- 

IUte0!I18 (a) -Vmhtltz3- (4- ( 3 - t Kn f t° y v>V- 2 /U) t° 

WfrW (g) i:lRl«t;:KJS$^ Wtsrtia^ l^b^^tLtt 

Bfcj£ :128-129°C ; 
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NMR^^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.76-1.85(m,2H), 2.58-2.67(m,6H), 3.52- 
3.60(m,6H), 5.10(s,2H), 6.79-7.43(m,9H), 7.55(d,J=3.9Hz,lH), 7.91(d,J=4.7Hz,lH), 
8.04(br.s,lH). 

MMffl l 9 

^-7>T-7^ls- 2 -iOJVif^m. 2- (4- (3- (4-^ h^^y^P^V) b° 
(flU^b^*^- : 5 5 6 ) 

H#S#iJl 7 (a) V- 2 -iJ/^yi 2- (4- (3-fcK 

NMR7^^ h 7l<270MHz,CDCl 3 ) 6 ppm : 2.63-2.67(m,6H), 3.44-3.52(m,4H), 
3.55(q,J=5.6Hz,2H), 3.83(s,3H),5.02(s,2H), 6.78-7 .50(m,10H), 7.90(d,J=4.6Hz,lH) . 

MMM 2 0 

^-ir~7^^- 2 -#/^>^ 2- (4- (3- ( 4 - * ^/W^y^P df-y) t° U 

(#^b3^#-5§- : 3 9 8) 
H]&£#<Jl7 (a) -C^ibtbfc^-^-^^^- 2- (4- (3-fcK 

H«J6 (b) ^H^KKJSSi*:, fMtS^ii- 

fitt^ :125-126°C ; 

NMR7^^ hyK270MHz,CDCl 3 )6ppm : 2.37(s,3H), 2.61-2.67(m,6H), 3.47- 
3.58(m,6H), 5.05(s,2H), 6.79-7.50(m,10H), 7.90(d,J=5.0Hz,lH) . 

mmm 2 1 

^•^7 2 4- (4- (2 -^<^-Ju^-jyy ^=./U) -3, 5 
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immt^mm^r : no) 

( a ) 1- ( 2 -^.l/j/u ^^y^.=.;V) -2, 6 - i/ * f^b°^7 
H«ijl (b) -C#ib*lfc2 -^y^ndri/7i=/VT 5 i^&t^lf^- 
n^ntVP) 7?^ Ml (c) , &V^ISi60»Jl (d) 

(b) 4- (4- (2-^y^n»V7x=:^) -3, 5 - *J * v^x 

- 1 -4 )V) -?7->VT % V 

HMJ2 1 (a) T^btLfcl- (2 -^y-^Pdry7x^) -2, 
/wtr^7^^RV2- (4 — ^n^^^viO ^^yK-ziz-i, 3-^^-^^, H 
»U (e) % #^-eHJ&0»Ji (f) IMt^r ^{cij: 9, g 

( c ) ^-^ry^ly- 2 4- (4- ( 2 -^<>^n ^j/7x^/l/) 
-3, 5-^^f^f^7^^-l->f^) K 2^§£tj, 

^*fe#ij2 1 (b) (4- (2-^n^r^7x^) -3, 5 — 

y KS:, Hlfifiajl (g) tmi^BO&£-^> '&®>m-t& z. £ id «t 9 , 

— iJJV^-yfik 4- (4- (2— <yyn^->7xx^) -3, 5-^^f/H:°^7 

:90-100°C ; 

NM R h /V(270MHz,CDCl 3 ) 6 ppm : 1.27(d,J=7.3Hz,3H), 1.48(d,J=5.6Hz,3H), 

1.58-1.89(m,2H), 1. 98-2.1 l(m,lH), 2.68-2.78(m,lH),3.35-3.72(m,10H), 5.10(s,2H), 6.96- 
7.46(m,12H), 7.84(d,J=4.3Hz,lH),11.52(br.s,2H) . 

HMJ 2 2 

N — (4- (4- ( 2 -^^y^P ^-\y-7 -3, ^t°^7^y- 

»]2 1 (b) -e#ibtL/c4 - (4- (2-*<l^ndf->:7 3i— AO -3, 5- 
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v^^/Uf-^v^- l ^7^^, USSF'Jl (g) 

ft^S-r^r iri-ct <9 , N- (4- (4- (2 — <y^D^r^7i^) -3, 5- 
HS^ :90-100°C ; 

NMR^^^ h /K270MHz 3 CDCl 3 ) 6 ppm : 1.20(d,J=6.7Hz,3H), 1.45(d,J=5.6Hz,3H), 
1.71-1.93(m,2H),2.13-2.20(m,lH), 2.63-2.71(m,lH), 3.31-3.74(m,10H), 5.05(s,2H), 6.95- 
7.47(m,12H), 7.81(br.s,lH), 8.01(d r T=7.9Hz,lH), 8.02(d,J=7.4Hz,lH) . 

H«'J 2 3 

^•^-7^^-2-^7 7^^'^^ 4- (4- (2- (^-^-7^^- 2 - s( ;V * 
is) 7 s ~ /U) g^f 7^y-l--<^) 7'f/l-7 ^ K 2 
(M^ffc^#^T : 12 19) 

( a ) 1- (4- (2-fc Kn^y7x^) is>- 1 ->f /U) j: $ J_ Is 

%W0\\ (c) -embtltzl- (4- (2-^y^n^v/7x^) t^^v?^- 

(b) 1- (4- (2- (^^-^ji^-2 — QWj±jrid Z_^^Zk) 
^- 1 —s(;v) ;is 

%MM2 3 (a)T#bnfcl- (4- (2-t Kn^y7x=;v) t^^v 5 ^- 
l-^/u) x^ysu ? 2-^nn^^ft7xy^ 3!#b0»J6 (b) ^IrMI^S 

(c) 1- (2- (Wx>-2-^/^ ^7^y 
^»J2 3 (b) X"%btlfzl- (4- (2- (ft7xy - 2 — T/V^ h^vO 

7^^^) t°^7v?y- 1 — f/V) ^ j y8 2 0mg (2. 6 mm o 1 ) 

-;V2 0mLI:g|$t 1 0#l^7k@£"fb# U £ AtK^^^^, 4 B^RWnl&jgSft £ 

i*Lfc&&7K»lEiH- h y *A&^Tft*fe<*it:;fc 0 ^JET^»?g±U 1- (2- 
(ft7xy- 2 /U^ h^riX) T^—ZV-) kV7v?y7 0 0mg (98%) 
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(d) 4- (4- (2- (ft7x>-2-^/^ MrvO 7x£^) t°-^7 v> 
H»'J2 3 (c) T?#^^fcl- (2- h 7* = 

»n (e) , fcv^-mjfem (f) tiaim\z-Rj&zit. 'ikwm-t&z. t^x «9, 

( e ) ^^-7 31^- 2 -fr/V^V^E 4- (4- (2- (^^-^^^-2-^/1^ 
3O£0!|2 3 (d) -C»ibtu/c4- (4- (2- (ft7s V- 2 --f /Vp* h^rvO 

KSr, HW'Ji (g) &tm-rzz.k\z&9s 

Z—jJAstflsWt 4- (4- (2- (ft7x^- 2 hdp"» 7 =c~7\<') t° 

^7^^-i->r^) ^^T^K^#/c 0 rMiiitt^r t^«t 19 g«j<b^ 

:168-169°C ; 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 1.70-1.80(m,2H), 2.03-2. 15(m,2H), 3.07- 
3.16(m,4H), 3.55-3.65(m,8H), 5.26(s,2H), 6.94-7.18(m,7H), 7.35(d r F=7.1Hz,lH), 
7.45(d,J=7.1Hz,lH), 7.51(br.s,lH), 7.92(br.s,lH), 12.15(br.s,2H) . 



MMM 2 4 

N — (4- (4- (2- t7xy- 2 -s(>V* h^-vp 7i£^) tf^v^ 
-1 — W ^fvP) ^yX7; K (#ij^b-a^#-^- : 118 2) 

HWJ2 3 (d) -e#«bHfc4- (4- (2- (f^7x>-2-^^^ h^rv') 
7x-/l/) t^7i;y-i-^;p) 7'f ;V7 ^ VTO t7i y - 2 - *^^x;V^ 

B'JFt, H«ji (g) t|i3J#^KJS£^ t^itsriia^ @tftfb<a^£r 

BliJrfc :108-109°C ; 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.63-1.74(m,4H), 2.45(t,J=6.8Hz,2H), 2.56- 
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2.68(m,4H), 3.05-3.15(m,4H), 3.50(q,J=6.1Hz,2H), 5.27(s,2H), 6.70(br.s,lH), 6.89- 
7.77(m,12H). 

mmm 2 5 

=5-^-7^.^- 2 -3>/Vs$^m 4- (4- (2- (W»y-3->f/M 
(0»J^b£^#-^- : 1 3 3 4) 

(a) 1- (4- (2- (ft7xy-3-^f/M f^rV) 7x^/V) f^^v? 
1 — 31^ / >; 

H#g#ij23 (a) T-tt^ny-cl- (4- (2-t Kn^i/7i-/>) tV^S^ — 
l --fyi/j 31 $ j is~BOJjr—j3~y>7 • v^irix;*. • 3 Ufr^ytf}) =l — A I V, 
I921I (1963 ¥) [Organic Syntheses Collective Volume IV,921,(1963).] (^IS«6 

(b) 1- (2- (^^:7^^- 3 -^f/^ h*c^) y^=-/v) M°^y-Jiy 
mW\25 (a) -e'&btifzi - (4- (2- (ft7xy- 3 h*i/) 

tV7^y-i-^/p) x^yy^ v 2 3 (c) [W]«^^J^^^r. 

( c ) 4- (4- (2- (ft7xy- 3 -^f/V^ MrvO ^jui/ip fc°^^y? 
^— 1 — >f /lp -?=5~>VT % V 

HWJ2 5 (b) -e#^Hfdl- (2- (^-^-77^^- 3 b^v-) 7^ 
/V) f^-7v f >'StJ ? 2 - (4-^n^^^/v) ^y^OK— /v- 1 , 3-^^-y-^r, 

mmmi (e) , ^v^^jfifiaji (f) mmm-tzz t\z£ v s 

(d) ^7xy-2-^/V^>^ 4- (4- (2- zr.ly- 3 ->f/V 

2 5 (c) T#bnfc4- (4- (2- (^^T^^- 3 f/V^ h=^» 

77^^^) 1 --fyu-) -f=f-?vr 5 yRW7sy- 2 
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2-#/lstfl/& 4- (4- (2- (^^7^^- 3 — 4 As* b*cis) 7 fc° 

*<7i?>- 1 — f/v) K^ifc, ^mtttsrti-iui^ 

jft/^ :196-202°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 5 ppm : 1. 75-1. 89(m,2H), 2.00-2.17(m,2H), 2.90- 
3.13(m,4H), 3.50-3.65(m,8H), 5.15(s,2H), 6.98-7.05(m3H), 7.05-7.18(m3H), 7.30- 
7.35(m,lH), 7.35-7 .43(m,lH), 7.45-7.52(m,lH), 7.93-8.00(m,lH) . 

mmm 2 6 

N- (4- (4- (2- (^^--7^ Is- 3 — 4 As* h^r'» 7x^;>) b^^v^V 
- 1 -4 )V) zf^iV) 1^X7 g K (f?ij^jb^#^- : 1 2 9 7) 

(c) T#<bftfc4- (4- (2- {rf-HrV^- 3 -4 As* h^r~» 

i (g) mtom-tzz. t\z.x v , ^mt^m^^t Lxntz a 

it£ : 122-126 C C ; 

NMR^^ h M270MHz,CDCl 3 ) 6 ppm : 1.64-1 .75(m,4H), 2.45-2.55(m,2H), 2.61- 
2.71(m,4H), 3.10-3.20(m,4H), 3.43-3.55(m,2H), 5.12(s,2H), 6.65-6.80(m,lH), 6.85- 
7.03(m,4H), 7.11-7.18(m,lH), 7.27-7.50(m,5H), 7.75-7.81(m,2H) . 

mmm 2 7 

^•^T 7 j, — 3 = jft/Mj^gt 4- (4— (2- (ft7xy- 3 — ^/V^ 
-» 7x=:/l/) tf^TV^- 1 --Y/^) Zf^-JVT % K 2^^J^ 
(fi»J^k^#^- : 1 3 4 0) 
HWJ25 (c) -C#<b*bfc4- (4- (2- (^^h^^^-3 — (;V*V^^) 

7^~/v) t°-^v^- 1 — {tv) y^jvr % >RX^^-^-y 3 -^n-^ym^s 
4- (4- (2- frik-r^is — 3 -4;V* b*cis) 7x^;w) fc°^v^-l — ( 
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Hfcj& :193-200°C ; 

NMR^^ h/K270MHz,CDCl 3 ) 6 ppm : 1.70-1.83(m,2H), 2.00-2.10(m,2H), 2.86- 
3.10(m,4H), 3.40-3.60(m,8H), 5.11(s,2H), 6.93-7.02(m,3H), 7.03-7.13(m,2H), 7.28- 
7.33(m,2H), 7.34-7 .40(m,lH), 7.64-7.77(m,2H), 8.19-8.23(m,lH) . 

mmm 2 8 

1 H- — !V- 2 -X/l-tfl/^. 4- (4- ( 2 —s<lsj?u =fr */? jf^/U) h°^< 

7^-1 — r )V) 7~^->vt $ k mmt^^ : 1 2 4 ) 

MMMl (f) T?#btL7c4- (4- (2 -^^v^n^v^^^/U) f-^v^- 
l--f/y) 7> /WT 5 y St>* 1 H - 1 1 n -;!/- 2 - * y 1^ , H»J4 £ l^lteL 

:112-113°C ; 

NMR^ h /K270MHz,CDCl 3 ) 6 ppm : 1.55-1. 72(m,4H), 2.44(t,J=6.8Hz,2H), 2.59- 
2.67(m,4H), 3.11-3.21(m,4H), 3.45(q,J=6.1Hz,2H), 5.13(s,2H), 6.14(br.s,lH), 6.16- 
6.23(m,lH), 6.52-6.53(m,lH), 6.88-6.89(m,lH), 6.95-7.50(m,9H), 9.45(br.s,lH) . 

^m$i 2 9 

1 H-t°p-;u-2-^;^#y^ 4- (4- (2- [±^7_ a. 2 h 
: 1 2 0 5) 

H»J23 (d) -?#tbtl/c4- (4- (2- (ft7iy-2-^/Vn^) 

^^^/u) t°^-7 v^y- 1 -^/y) ^ysi^i H-t°n-;p-2-*^^y 

MS, :116-117°C ; 

NMR^^^ h /y(270MHz,CDCl 3 ) 6 ppm : 1.59-1.72(m,4H), 2.40-2.53(m,2H), 2.60- 
2.69(m,4H), 3.12-3.21(m,4H), 3.45(q,J=6.2Hz,2H), 5.28(s,2H), 6.14-7.33(m,HH), 
9.42(br.s,2H). 
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mmm 3 o 

N — (4- (4- (2- (^^-7^^- 2 — 4A>* MrvO 7x^;^) f^v^y 

^^^^T$ K (flJ^fc-^Hfo*-^ : 1 2 3 4) 
HJft#j2 3 (d) T^#^n/i4- (4- (2- (5="^"7 * ^- 2 A** h =*r f) 
7x=/I/) f^7^^- 1 — Y/W) 7'f^7^S^3f-yl^, ^^J4^|3]« 

iL£ :100-110°C ; 

NMR7^^ h/K270MHz,CDCl 3 )6 ppm : 1. 83-1. 89(m,2H), 2.12-2.19(m,2H), 3.31- 
4.65(m,12H), 5.55(s,2H), 6.96-8.03(m,8H), 9.13-934(m,3H), 10.08(s,lH) . 



mmm3 1 

N— (2- (4- (2- (ft7xy- 3 -J/V* y*is) 7 ^<yjyy 
-l-J/V) xf/^) ^yX7$ K (^J^fk^## : 1 2 9 6) 

(a) 2- (4- (2- 3 -^/^ h#-» 7i-/V) fc^^v^ 

y- l — i iv) m^viyr % -y 

HWJ2 5 (b) T*#ibHfcl- (2- (^:7rc^-3 — b^r^y) 
/W) f^7i/y&t;2- {2--fv^aLj-;V) yyyyY— A 1, 3-v^V£, 

mmmi (e) , ^^THjfe^ji en fci^«SK:sjS£-fr, i^itsr^i-j;^ 

(b) N- (2- (4- (2- (^^-731^-3 (A** h^vQ 7^—/^) t° 

H»J3 1 (a) ^|P>nfc2- (4- (2- (^^^y- 3 f/I^h^vO 

l (g) fcPI«l;iSJS&*, ifelt^liria^ @WM^ a 9 B i:LTIIfc„ 

MM. :155-158°C ; 

NM R ^,^<^7 h /K270MHz,CDCl 3 ) 6 ppm : 2.62-2.73(m,6H), 3.10-3 .22(m,4H), 
3.59(q,J=5.6Hz,2H), 5.14(s,2H), 6.83-6.91(m,lH), 6.92-7.03(m,4H), 
7.15(dd,J=4.7Hz,J=1.3Hz,lH) ) 7.28-7 .38(m,2H), 7.41-7.5 2(m,3H), 7.77-7.83(m,2H) . 
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2 

ft7xy-2-^;^Vj 2- (4- (2- (ft7xy- 3 — 4 As* Y^r 

(0iJ^<b^#-^ : 1 3 3 2) 
HWJ31 (a) X*mhtltz2- (4- (2- (^tf-^s: V- 3 ->f h *r 
:7^~/I^) t°^<^v?>— 1 — S Ay) xf;kT ^ ^St/^t7xy - 2-*;^-;^ 

ny k*. «0iji (g) £HTOc:KfS£-fr, 'ik%m-*rz>^ htc£ "9 > nmt&ifo* 

i§6,& :162-165°C ; 

NMRX^^ h/K270MHz,CDCl 3 ) 6 ppm : 2.6-2.7(m,6H), 3.1-3.2(m,4H), 
3.57(q,J=5.6Hz,2H), 5.14(s,2H), 6.78(br.s,lH), 6.9-7.0(m,4H), 7.08(dd r F=4.9Hz,J=3.8Hz,lH), 
7.15(d,J=5.2Hz,lH), 7.30-7.36(m,2H), 7.46(d r J=5.7Hz,lH), 7.51(d,J=3.9Hz,lH) . 



H«J 3 3 

ft7xy-3-^/^y| 2- (4- (2- (ft7xy- 3 -^f^ h^r 
-» 7x^;u) b°^<^ 1 ol^/ut % K 
(0»J^^-a-flfe#-^ : 1 3 3 8) 

1 (a) -C#bHfc2- (4- (2- (ft7i>-3 f/l'^h^v') 

:161-163°C ; 

NMR^ h /K270MHz,CDCl 3 ) 6 ppm : 2.6-2.7(m,6H), 3.1-3.2(m,4H), 
3.56(q,J=5.6Hz,2H), 5.14(s,2H), 6.70(br.s,lH), 6.9-7.0(m,4H), 7.15(dd,J=4.7Hz,J=1.2Hz,lH), 
7.31-7.37(m,3H), 7.39(dd,J=5.2Hz,J=1.2Hz,lH), 7.86-7.88(m,lH) . 

HftSf'J 3 4 

?-$-7^^-2-ti/U7ni/m 2- (4- (2- (ft7xy- 2 -^f/i-^ b^r 



(^J^^^-W-^- : 12 17) 
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( a ) 2- (4- (2- {^-iry^-y- 2 —JA'* h^r'» 7x^/1/) g^jfJ^ 
H«J23 (c) -^nhtlf'l- (2- (fi-7x^-2-^^^ h^r~» 

mmmi (e) , -extern (f) ^[s^icis^^ sttitsr ^scj; 9, 

(b ) ft7iy-2-^y|fe 2- (4- (2- (ft7xZzj — L± 

H#5#<J3 4 (a) Tl#ibtLfc2- (4- (2- (^^7^ is — 2 ~4 As* h # ^) 
7x^/1/) f^7^-l — (A-) 5 y&Vf-t7x y - 2 - 

ny Ulife^Jl (g) t[l3«IU:SJ££^ ^Si-5rttiJ:t), iWft^tt* 
LTifc, 

itS : 129-132°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.64-2.71(m,6H), 3.12-3.20(m,4H), 
3 .56(q,J=5 .6Hz,2H) , 5 .28(s ,2H), 6 .76(br.s,l H) , 6 .93-7 .09(m,7H) , 
7.32(dd,J=5.4Hz,J=1.2Hz,lH), 7.46(d,J=5.8Hz,2H), 7.51(dd J J=4.4HzJ=1.2Hz,lH) . 



Mtfcffl 3 5 

^iry^^y- 3 2- (4- (2- (^^-7^^- 2 -^/l^ V* 

(fi^tS***^- : 1 2 2 3) 
HSE0IJ3 4 (a) ~Cnbtvtz2- (4- (2- (ft7xy-2-^/M F^r'» 

jft^C :117-119°C ; 

NM R7^<7 h /K270MHz,CDCl 3 ) 6 ppm : 2.63-2.71(m,6H), 3.12-3.20(m,4H), 
3.55(q,J=5.6Hz,2H), 5.28(s,2H), 6.71(br.s,lH), 6.97-7.40(m,9H), 
7.87(dd,J=2.6Hz r J=1.2Hz,lH) . 
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(4- (3- (^-^-7 j^— 2 Z W h^r 
(m^it^m^r : 1 2 2 0) 

HWJ2 3 (b) t»b*lfcft7iy-2-*^y» 2- (4- (3-tK 
2 — f/^^y-zi^ H«J6 (b) t^^SlS^-ti:, ifeltsr tic: J; 9, 

^-^-^^^-2-77/1-^^^ 2- (4- (3- h^^) 

t°y Vis- 2 — tV^i^-l — Ov) if /wr $ K=SrHfc. rtb^r^ifet 

iSt^ :94-96°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 3.44-4.48(m,12H), 5.31(s,2H), 7.00- 
8.81(m,9H),8.83(br.s,lH). 

mmm 3 7 

l-^f^-lH-fP-;l'-2-^yS 4- (4- (2- — 
(m^it^m^ : 1 2 0 8) 

H»'j23 (d) -?mhtltz.4- (4- (2- (f 3r7=.y- h*ris) 
7i=:^) v 5 ^- 1 — >f/U) S; XSLt^l f /V- 1 H-t°u — /I— 

-lH-tt:-4/-2-*;^ySl 4- (4- (2- (f t7x^- 2 -^^^ h 

7xi/u) f^7^-i-^;v) 7'f/V7 5Fl#fc 0 i^Sr*ttfift4i[ti"5 

jft^ : 102-1 10°C; 

NMR7^^ b /K270MHz,CDCl 3 ) 8 ppm : 1.70-1. 76(m,2H), 2.03-2.05(m,2H), 3.01- 
6.67(m,12H), 3.93(s,3H), 5.30(s,2H), 6.01(s,lH), 6.70(s,lH), 6.88-7.34(m,9H) . 



WO 99/03833 

H»J 3 6 

=f-^-Z/^y— 2 — TJ/l^Vgg 2 — 



■Jfe0«l 3 8 
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=5-iry auiy— jvit^W. 2- (4— (2- (77>-2->f/M h^^) Z 
rc^/^) t°^7t^^- 1 ->T/V) ^^/V7 ^ K (&\7jk4t&ytl%r-%r : 10 3 1) 

( a ) 1- (4- (2- (77^- 2 -^f/l^ 
1 - /y) j. g y ^ 

HJS^J2 3 (a) tll^iafcl- (4- (2-fc Kn^^7x=/V) H'^i/ls- 

y y^t/^t-t^ • • ^-7^ U*y-7-^ • yiMTr- 

-Y— , |7 2|, ^2 1 9 51 (1 9 5 0f) [ J.Am.Chem.Soc.,72 ,2195,(1950).] t^fB 
^ Lfc 2 - ^ n n ^ f ^7 7 V H»J 6 (b) tmmZ-%.fo£ 

( b ) l- (2- (77^-2-^/^ 7x^/1^) b^zv^ 

HWJ3 8 (a) -enhtlfcl- (4- (2- (7^-2-^/^ h^f~» 
7*.-;v) l --f />) ^/^£r, HWJ2 3 (c) t[WI#^SfS$-ti:, 

( c ) 2- (4- (2- (77^-2-^/1^^ h^r-» ~7 ^=^)V) 
1 — ^/W) ^-^fVT § V 

HWJ3 8 (b) -C^^tLfcl- (2- (77y-2-^/M f^rv/) ^an/lO 
fcV<7 i?y&V2 - (2-^n^^^/U) /fy/fVK-;V-l, Hit 

F'Ji (e) , &i^H»iJi (f) i^lii^^^ ifelt^i i:^«t "9, gift 

(d) ^-^-731^- 2- (4- (2- (77y~2-^/Mf 

H»J3 8 (c) -?W£>*Ufc2- (4- (2- (77^-2-^/M h^^) 7^ 
— jV) fc^^v^-l — if;V7 5: ^^.t) 5 ^^-^^^- 2 — 77/Vtf; — As 9 n ]) 
KSr, H«Jl (g) ir[sltl^^$^, t«S-T3 ~ <b <fc t) , SWfb^ttSrie* 
i LT#7c 0 

:115-118°C ; 

NM R h /K270MHz,CDCl 3 ) 6 ppm : 2.66-2.70(m,6H), 3.10-3.21(m,4H), 
3.56(q,J=5.6Hz,2H), 5.06(s,2H), 6.36-6.40(m,2H), 6.78(br.s,lH), 6.92-7.00(m,4H), 
7.08(dd,J=4.9HzJ=3.7Hz,lH), 7.43-7.51(m,3H) . 
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MMM 3 9 

lH-b°P-^-2-^;^Vj 2- (4- (2- (7 7^- 2 -^/V^ h =>r 
vQ 7x£Aj v^- 1 -J /Is) xf;V7-; K 

(F'J^fL^#^- : 10 2 1) 
Mmm3 8 (c) TmbtL/i2- (4- (2- (77^- 2 --f/l^ h^vO 7 31 
t°^7y>-l—i'^) xf/V7 5; is-RXfl H- t°n— /i— 2 -77/^^V^^r 

ifcj& :100-101°C ; 

NMR7^ h/K270MHz,CDCl 3 )6ppm : 2.61-2.74(m,6H), 3.09-3 .2 l(m,4H), 
3.54(q,J=5.7Hz,2H), 5.06(s,2H), 6.24(dd,J=6.5Hz r J=2.6Hz,lH), 6.36-6.40(m,2H), 6.55- 
6.60(m,2H), 6.92-6.93(m,lH), 6.94-7.01(m,4H), 7.44(d,J=1.8Hz,lH), 9.37(br.s,lH) . 

MMM 4 0 

1 H-b°P- />- 2 2- (4- (2- (^^-7zn^- 3 /l^^ h 
gr^) 7^^;^) t°^^>-l--Y/P) 3i^-/^T^K 
({?'J^^-^4^#^- : 13 16) 

H»J3 1 (a) •Vmbtvtl2- (4- (2- (^^~7^^-3 C h 

7^~;V) \?s<=7V^- 1 --f/V) ni^/PT 5 ^St^l H- t°n— />— 2 -TJ/l^/K^ 

:185-187°C ; 

NMR7^ h /l^(270MHz,CDCl 3 ) 8 ppm : 2.60-2.75(m,6H), 3.10-3.20(m,4H), 
3.54(q,J=5.6Hz,2H), 5.14(s,2H), 6.24(dd,J=6.0Hz r F=2.8Hz,lH), 6.52-6.63(m,2H), 6.90- 
6.95(m,lH), 6.95-7.01(m,4H), 7.15(dd,J=4.0HzJ=2.8Hz,lH), 7.30-7.38(m,2H), 
9.34(br.s,lH) . 

mmm4 1 

1 - 1 h - ^p-/h 2 - ^>/^yK 2- (4- (2- (^-a-:?^^— 
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2±&^i& (^(J^-fb^*^- : 1 3 2 2) 
H«>J3 1 (a) -C#ibtL/c2- (4- (2- (ft7ay-3->f^ 

t°^^ l — ^/v) xf/kr^y^l -^f;w-lH-t°D-;i/- 

— 1 H — t°n — /U— 2 — I' @j£ 2- (4- (2- (Wxy-3->f^ h 

jgfej& :74-79°C ; 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 3.00(br.s,lH), 3.19-3.28(m,2H), 3.47- 
3.70(m,6H), 3.82-3 .9 l(m,2H), 3.94(s,3H), 5.10(s,2H), 6.11(dd,J=4.0Hz r F=2.5Hz,lH), 6.70- 
6.73(m,lH), 6.95(s,lH), 6.96-6.98(m,2H), 7.05(t r F=43Hz,lH), 7.09-7.12(m,2H), 7.16- 
7.21(m,lH), 7.28-7 .31(m,lH), 7.37(dd,J=4.9HzJ=2.9Hz,lH), 8.18(br.s,lH) . 

H»J4 2 

1 H — b° p — As— 2—77 /VjK 2- (4- (2- j: ^ - 2 - ^ /W* h 

(#'J^{t^/#-^ : 1 2 0 3) 
HWJ3 4 (a) T?%btltz2- (4- (2- (ft7x>-2 f )V * h*is) 

:145-147°C ; 

NMR7^ h M270MHz,CDCl 3 ) 6 ppm : 2.62-3 .58(m,12H), 5.28(s,2H), 6.21- 
7.33(m,HH),9.67(br.s,lH). 

MMM 4 3 

1 -ff-tV- 1 H-b°P— iV- 2 2- (4- (2- (^-^-7^^- 
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(mmt&Vll&flr : 1 2 0 6) 

HWJ34 (a) r#bhfc2- (4- (2- (^y'zr.y'- 2-^/1^ h^V) 
7x=/U) fc°^^ — 1 f/V) xf;UT 5 V&tFl —ff-tV— 1 H-t°n— /> — 

-iH-i^p-A'-2-*;^yii 2- (4- (2- (^^yj; y— 2 — -< /v;* h 

HAM. : 111-1 12°C ; 

NMR^^ h /V(270MHz,CDCl 3 ) 6 ppm : 3.87-3 .91 (m,8H), 3.94(s ,3 H), 4.35- 
4.47(m,2H), 5.07(br.s,2H), 5.66(s,2H), 6.10-8. 13(m,llH) . 

%mn 4 4 

3, 5 ^/W y ^rf-y"— /u- 4 ^i^yg 2- (4- (2- (ft7x 

(t^t^**^ : 12 13) 

H»J3 4 (a) X*nbtltl2- (4- (2- (ft7x>-2— f^^ b^y) 
jft^L :123-124°C ; 

NMR^^ h /l-(270MHz,CDCl 3 ) 6 ppm : 2.46(s3H), 2.64(s,3H), 2.65-3 .54(m,12H), 
5.28(s,2H), 6.54(br.s,lH), 6.96-7.34(m,7H) . 

HMJ 4 5 

lH-t:°P-;V-2-^/l/f>| 3- (4- (2- (ft7xy-2-^/W I- 

7^=./u) f^-yy-i — r/P) b°;i/7 $ K 
(0iJ^b^#-^ : 1 2 0 4) 

( a ) 3- (4- (2- (^^-7 2 -^/W h^r-y) y^n/P) fc^^v 1 
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mMM23 (c) T*&toin1tl- (2- &*'7xl>-2 OV* h=^vO 

mmmi (e) , &^-en«!ii (f) ^s-rs^tcj;^ 

( b ) 1 H-b°p-/U-2-^/^'yig 3- (4- (2- (^^:7 31 2 - 

H«ij4 5 (a) -Ct#btL/ci3- (4- (2- (ft7xy-2-fW Ri/) 
7x=^) fcV*-? 1 --f 7 p n^7^RVlH-t B n-;W-2-*^ 

:132-134°C ; 

NMR7^? h /l^(270MHz,CDCl 3 ) 6 ppm : 1.79(se Pr I=5.9Hz,2H), 2.58(t,J=5.9Hz,2H), 
2.61-2.75(m,4H), 3.10-3.28(m,4H), 3.55(q,J=5.9Hz,2H), 5.27(s,2H), 6.91-7.04(m,5H), 
7.07(d,J=3.1Hz,lH),7.31(dd r r=4.2Hz,J=l.lHz,lH),7.70(br.s,lH), 10.16(br.s,lH) . 

4 6 

1 -yt^/U— 1 H-b°P"/^- 2 3- (4- (2- (^^ji^- 

m^\\L^m^% : 1 2 0 7) 

H»J4 5 (a) -ell?3H/c3- (4- (2- (^^7 ^ 2 ->f h ^rV) 
■7zn^/V) v?^- 1 -4;V) t°/^T$ 1 H-t°n— /U 

-2-^7^^^^^, H»!|4 £[i^c:SJ£$-ti:, 'iktim-TZ r t id J; «9 , l-^ 
;w-i H-t°D-;u-2-*;u#>l 3- (4- (2- (ft7iy-2-^fW 

-tZ^bl^XV l»ft^7^/V77^i: LtHfc, 

NMR^ h /K270MHz,CDCl 3 ) S ppm : 2.22(sep,J=6.0Hz,2H), 3.15-3.22(m,2H), 
3.44-3 .65(m, 8 H), 3.94(s,3H), 4.08-4.24(m,2H), 5.42(s,2H), 6.07(dd,J=3.9H Zr J=2.6Hz,lH), 
6.07(s,lH), 6.96-7.03(m3H), 7.07(dJ=6.0Hz,lH), 7.18(d,J=2.1Hz,lH), 
7.33(dd,J=5.2Hz r F=1.2Hz,lH), 7.44(d,J=7.9Hz,lH), 7.63(br.s,lH), 12.53(br.s,lH) . 
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H»|J4 7 

N— (2- (4- (2- (3 h^v^^P^V) ^zn^/l/) 
-^/^) m^-^) ^yX7$ K (M^b-^^/S-^- : 4 4 4 ) 

( a ) N— (2- (4- (2-b Kn j rv'7x^) 1 — >< /V) ^ 

H#&0!|3 (b) -C#ibH/iN- (2- (4- (2-^y^ndr->7x-^) fcV<7 

m-tz>- tizzy, smtG-yozmtio 

(b) N- (2- (4- (2- (3 h^r^^Vv^P ^r->) 7xr:;l/) 
v^V- 1 —>( /V) ^±J^) ^VX7^ K 

H»'J4 7 (a) -Ctt^tLfeN- (2- (4- ( 2 — fc Kn^fv'7i-;V) fcV<9 

— f/V) =^^JV) /<yX7^ 1 — ^ p p ^ ^/W- 3 — * h^v-^^if 

m& :121-122°C ; 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.65-2.74(m,6H), 3.12-3.22(m,4H), 3.55- 
3.62(m,2H), 3.83(s,3H), 5.11(s,2H), 6.84-6.88(m,lH), 6.94-6.99(m,4H), 7.01-7.04(m,2H), 
7.25-7.33(m,lH), 7.41-7.52(m,4H), 7.77-7.82(m,2H) . 

MMM 4 8 

N- (2- (4- (2- (3 — fc Kn^r^yj/P^-» 7x£^) fc'^^v^ — 
1 — f/u) 31^-^) /<yX7^ K (fll^f : 5 8 8) 

( a ) go&JIgjt 3- (2- (4- ^7^^ 



Kp ^v^^cx/V) fcV<7 



WJ4 7 (a) T^btWhN- (2- (4- (2-fc 
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(b) N- (2- (4- (2- (3 - t KP^Wi^P^'» 7x^) 

7 v^- l --fAQ ^gvH ^yX7^ K 

4 8 ( a ) "CUbtlfcgJBfil 3 - ( 2 - ( 4 - (2 — <^yV A'T 5 J 
^=5-}V) f^^^y-l-'fA/) 7x7if->^f^) 7x^x7f^3 5 m g (0. 
0 7mmo 1) ^x^y-y^mLM^t, tR^T 4 &5£7K$HL# U 7 

h^77>C— j&trSife^lwJ: OfiHKU N — (2- (4- (2- 
yi/n^rv) 7i-/V) i?~y— 1 — ^/V) ^<yXrU'17mg (6 

0%) frfagnt Ltifc, 
-Afc£ :152-153°C ; 

NMRX^ h /K270MHz,CDCl 3 ) 6 ppm : 2.66-2.75(m,6H), 3.12-3 .20(m,4H), 
3.61(q,J=5.5Hz,2H), 5.08(s,2H), 6.79(dd,J=8.5Hz,J=2.0Hz,lH), 6.82-6.96(m,5H), 6.98- 
7.01(m,2H), 7.25(t,J=7.8Hz,lH), 7.40-7.51(m3H), 7.76-7.80(m,2H) . 



mmp\4 9 

^-iT^ 3- (4- (2- (^-^-7^^- 2 --Y/^^ 

(M7F<k&yB%r%r : 12 18) 

(a ) 3- (4- (2- (^aF^s.^- 2 h ^^^/^) 

HWJ2 3 (c) X-'&bftfzl- (2- (ft7iy- 2 --f/W h*is) 
)V) H°'<7-i/l/RTj2- (3-^0^0^) ^y>f^K-^-l, 3-v 5 ^-^^, 

H«yi (e) , fcivenifeflji (f) fci^fl&KKJSS-fr, iMtsriia^ 

(b) 2 3- (4- (2- (^^T 7 j. >- - 2 - ^ /V 

»H 9 (a) -e#f)Hfe3- (4- (2- (ft7s^- 2— f b^rv') 
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^ny K£\ HMJl (g) WHm^T Z Z t id £ «9 , g#Hb^ 

Bt^ :125-129°C ; 

NMR^^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.13-2.24(m,2H), 3.34-3.41(m,2H), 3.50- 
3.74(m,6H), 3.86-4.29(m,2H), 4.48-4.65(m,2H), 5.55(s,2H), 6.98-7.10(m,3H), 
7.18(d,J=8.1Hz,lH), 7.25(s,lH), 7.29-7.38(m,5H), 7.49(d,J=5.1Hz,lH), 7.73-7.83(m,2H) . 

MMM 5 o 

1 -^^-/V- 1 H-t°P— )V— 2 -fl/VsffVjg 4- (4- (2--<yv ; P^'>7 

(f?iJ^b^#-i- : 1 4 1 ) 
HJfe^i 1 (f) -C#ib;frfc4- (4- (2-^<>'^ndF-->'7 3i=./^) f^v^- 
1 — T ^i^) 7*f ^7 5 y&V 1 - ^ f ^- l H - t°n 2 - *;i'*Vt?r, HS£ 

jj/Utf^m. 4- (4- (2—<y^Ddr^7x = ^) 7 9 J V - 1 ->f /V) 7^ 

7C3^#T : Anal. Calcd forC 2 7H3 6 N 4 02C1 2 : C,62.42;H,6.99;N,10.79. 
Found : C,62.21;H,7.26;N,10.50. 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 1.72-1.77(m,2H), 2.00-2.05(m,2H), 3.07- 
3.24(m,2H), 3.44-3.59(m,8H), 3.93(s,2H), 4.11(br.s,lH), 5.25(s,2H), 6.07-6.09(m,lH), 6.69- 
7.47(m,12H). 



WfeM 5 1 

4- (4- ( 2 -^<^jyx2 ^jy7 \?^< 
Tv^-l-^A-) ^f/W7g K 2j»fe : 1 2 4 ) 

^te^i] 2 8 til ?3 tifc 1 H - 1° b - 2 - * y t 4- (4- (2-^^v? 
ndrv-7x^) tV^^- 1 — f/v) 7"WU*^MIiL> i#rtb##J&r 
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jgfcj& :205-206°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 8 ppm : 1.76-4.52(m,16H), 5.35(s,2H), 
6.21(br.s,lH), 6.91-7.71(m,13H), 10.00(br.s,lH) . 

H«J 5 2 

N— (3- (4- (2- (^^-^7^^- 2 — J]*'* h^r'» bf^v^ 

ZfW/V) -rn^^T^K 3i&^ifc (#ij^bl^4»^- : 1 2 3 3) 
H»'J4 5 (a) -C#^^c3- (4- (2- (^^-^ ^- 2 -- < h * is) 

iMlt^r irdJ: 9, N — (3- (4- (2- (^-^-7^^- 2 — f/i^ h=^» 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 2.18-2.45(m,2H), 3.20-3.53(m,4H), 3.54- 
3.80(m,8H), 5.35(s,2H), 6.91-7.10(m,4H), 7.13-7.23(m3H), 7.35(d,J=5.2Hz,lH), 8.04- 
8.10(m,lH), 8.96(d,J=5.3Hz,lH), 9.16(dJ=7.7Hz,lH), 9.61(s,lH) . 

5 3 

N- (2- (4- (2- (4-tKn^^y^n^» tT-^v^- 
1-^/V) J^yW) ^yXTJ K (^ij^b^#-^ : 6 3 6 ) 
Hifc0ij4 7 (a) -e#f>tb7cN- (2- (4- (2-tKn^7x^) 

n»j6 (b) % 7k^^^mmm4 8 (b) ^m^^, m^m-t^ 

:122-131°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.65-2.72(m,6H), 3.11-3.20(m,4H), 
3.60(q,J=5.4Hz,2H), 5.03(s,2H), 6.85(d,J=8.6Hz,2H), 6.91-7.01(m,5H), 7.31(d r F=8.6Hz,2H), 
7.40-7.54(m,4H), 7.77-7.81(m,2H) . 



mm 5 4 
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N- (2- (4- (2- (4-^ b^r^y^P^r-» 7j^/U) b°^7^-l 
-^AQ ^gVlQ ^yXTj K (Mmit&m&%- : 515) 

I»j4 7 (a) "T^tkHfcN- (2- (4- (2-tKn^V7i^) 
v^-l-^^) ai^/V) ^yXT $ K.K.U 5 1 — * a n y =f-)\>- 4 h^r^^^if 

nmrne (b) t^t^^^ fg^s-rsr^j:^ g^b^^i 

:98-99°C ; 

NMR^ h M270MHz,CDCl 3 ) 6 ppm : 2.64-2.71(m,6H), 3.10-3.20(m,4H), 3.54- 
3.62(m,2H), 3.83(s,lH), 5.06(s,2H), 6.85-6.98(m,7H), 7.35-7.5 l(m, 5 H), 7.77-7.82(m,2H) . 

mmm 5 5 

^-^■y /v^i^m 2- (4- (2- (3-^ h^r-/^y-^p^'» 7 

(#'J^b£^#-Sr : 4 9 9) 

( a ) 1- (2- (3 -pt h^v^^v^^ ^<2j^Jy 
HWJ2 3 (a) T^tbHfcl- (4- (2-t Kndr->7x^) t^^v 5 ^- 
1 — { >v) m^y ^STJ«l h =*r v-<^1f H»J 6 

(b) , i^^T^Mili (d) ^itSJS^t, f^^a-T^r irdJ: "9, Bi${b£* 

(b) 2- (4- (2- (3-^ h^^y^Pdrv-) :7^-/lQ fc'^v^- 
1 —4?V) 5f£7 § ^ 
HWJ55 (a) -e^biafcl- (2- (3 v^^o ^V) 

0»Jl (e) , 7/XVN-C^WJl (f) tlWI^td^^^ WtSw^ia"!), |«J 

( c ) ^=-^-7 j^— 2— 2- (4- (2- ( 3 - £ h v~<^ j?V 

mmm55 (b) -c#t>n^2- (4- (2- o-^f^^yya^y) ^ 
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K«r, mmmi (g) tmm\z.^ft^^±, iitaitsriiau, ft7x^-2- 

^/l^/K^If 2- (4- (2- (3- / f^r->^y^n^-» 7^-/1/) t°-<^v^ 
:153-157°C ; 

NMR7^^ h /W(270MHz,CDCl 3 ) 6 ppm : 3.37(d,J=3.9Hz,2H), 3.66(U=14Hz,4H), 
3.81(s3H), 3.86-3.93(m,4H), 4.48-4.57(m,2H), 5.30(s,2H), 6.84-6.88(m,lH), 6.96- 
7.10(m,5H), 7.20-7 .33(m,2H), 7.49(d,J=4.2Hz,lH), 7.66(d r F=7.9Hz,lH), 8.03(d,J=2.9Hz,lH), 
8.74-8.78(m,lH),11.82(br.s,2H) . 

Mti&ffl 5 6 

=f-^-7^.^- 3 -7J/l^Vg£ 2- (4- (2- (3 h^r^^V^P^^) 7 

m^it-B-^^- : 5 0 4 ) 

5 (b) T*#btLfe2- (4- (2- (3 h^i^V^n 7 =c 

- (4- (2- (3 h^rv'^yv'nifv') 7x^/1/) v 5 ^— 1 — /V) ^ 

iSfe^ :88-110°C ; 

NM R ? h /K270MHz,CDCl 3 ) 6 ppm : 3.34(br.s,2H), 3.54-3.79(m,6H), 3.81(s,3H), 
3.91(br.s,2H), 4.28-4.38(m,2H), 5.25(s,2H), 6.87(dd,J=7.3Hz,J=2.1Hz,lH), 7.00-7. 03 (m,4H), 
7.21(d,J=7.4Hz,lH), 7.28-7.33(m,2H), 7.52(d r T=7.9Hz,lH), 7.72(d,J=4.3Hz,lH), 
8.33(d,J=3.3Hz,lH), 8.67(br.s,lH), 12.71(br.s,2H) . 

5 7 

1 H-C'P";U-2-^/l/^y^ 2— (4— (2— (3 — * h^rV-^V^n^r 
(fl^ffr^**-^ : 4 7 7 ) 
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H;!fe#ij5 5 (b) -C#ibnfc2- (4- (2- (3-^ h ^ i^<i/ v>n 3r -» 7^ 

xvu) v 5 ^- l —sf/is) xi^/wr 5 y&Vl H- t°n- /w- 2 -j&zioXl/'IfcS:, 

^PWSfcRfSS^ iMltSriiij;^ i H- t°n — /v- 2 

m 2- (4- (2- (3 *Jn*r is) 7x^;U) t"^^ v^- 1 — >f 
Bfcj& :136-138°C ; 

NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 3.33(br.s,2H), 3.59-3.73(m,6H), 3.81(s,3H), 
3.89(br.s,2H), 4.22-4 .30(m,2H), 5. 24(s,2H), 6.21-6.25(m,lH), 6.85-7.33(m,10H), 
7.48(d,J=7.4Hz,lH), 8.39(br.s,lH), 9.96(br.s,lH), 12.42(br.s,lH) . 

Hiife^J 5 8 

l-^f/V-lH-t:°P-/P-2-^/^>i 2- (4- (2- 
(^'J^b^##- : 4 8 2 ) 

H«|55 (b) (4- (2- (3-^ b^r^y^ndf-v-) 7x 

xi/P) fc°^^ v 5 ^- l — 4 ;V) xf 5 y & V l-^f^-lH-tfn-/V-2- 
tf/u^Sfc^ «^ £[5]4SI^J&£it\ ^S-TS r l£ J: <9 % l-^A—l 
H- t°a— /V- 2 — tf/Ustfl'Sfc 2- (4- (2- (3 h^ri/^^i/n^V) 7 

St^ : 114-125°C ; 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 3.34-3 .46(m,6H), 3. 81(s,3H), 3.86(br.s,2H), 
3.94(s,3H), 4.30-4.43(m,2H), 4.97-5 .06(m,2H), 5.42(s,2H), 6.09(dd,J=3.9Hz,J=2.4Hz,lH), 
6.72(s,lH), 6.85(dd r J=8.5Hz,J=2.4Hz,lH), 6.98-7.35(m,8H), 8.01(d,J=8.5Hz,lH), 
13.21(br.s,2H) . 

MMM 5 9 

N— (2- (4- (2- (2 -7^^;Vol MrV) 7xx;V) vV- 1 
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,V) xf/» K W7Fik&yo& J & : 1 2) 

HJififlU 7 (a) -Ct#btlfcN- (2- (4- (2-tKB^7is^) t°-~^ 

H«J6 (b) ^^idS^^-fr, ^^S-r^r^iCj;^, g^b^^^i 
tT#/c„ 
fit,£ :110-112°C ; 

NMR7^ h/K270MHz,CDCl 3 ) 6 ppm :2.55-2.71(m,6H), 2.93-3 .03(m,4H), 
3.16(t,J=6.7Hz,2H), 3.55-3.65(m,2H), 4.26(t,J=6.7Hz,2H), 6.80-6.99(m,7H), 7.20-7.31(m,4H), 
7.40-7.5 l(m,2H), 7.75-7.82(m,2H) . 

MMM 6 o 

^■3-7^^- 2-X/U#^m 4- (4- (2- (3 b^-v^V^a^f y 

{m^t&rnm^- ■. 5 0 1 ) 

( a ) 4- (4- (2- (3 h^r^^V-^P^r-^) ^^^/^) t°^^v>V- 
(a) Tlltilfcl- (2- (3 h^r^^^^n^i/) y^/y) 

fiji (e) x &v^H»Ji (f) imHidSJ^*, ^ftia-rar irJJiJ: 9, gift 

(b) ^-^-^^^-2-^7/1^/^^^ 4- (4- (2- (3-^ F^V^y^P 
=frjy) -7^=.)V) \f-<y-J^-\-^ )V) 7'f/^7; K 2j&^*fe: 

HWJ6 0 (a) T^#ibHfc4- (4- (2- ( 3 - ^ h ^r^^n y ^ 

KSr, mmmi (g) ^dJ: 9, ^y^^-2- 

^/y^y^ 4- (4- (2- ( 3 -p« h^^^Vv^n ^» y zl^/V) M°s<y*J^ 

NMR^^^ h M270MHz,CDCl 3 ) 8 ppm : 1 . 79-1. 83(m,2H), 2.02-2.07(m,2H), 3.10- 
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3.18(m,2H), 3.45-3.63(m,6H), 3.67-3.80(m,2H), 3.81(s3H), 4.31-4.35(m,2H), 5.28(s,2H), 
6.87(dd,J=9.0Hz,J=2.2Hz,lH), 6.96-7.36(m,7H), 7.45(d,J=4.6Hz,lH), 7.54-7.61(m,2H), 
7.85(d,J=3.8Hz,lH), 12.81(br.s,2H) . 

MMM 6 1 

ft7xy- 3 -1l)Vif^yW. 4- (4- (2- (3-^ h^v/^y^P^'» ~7 
b# : 5 O 6 ) 

»J6 0 (a) (4- (2- (3-^ h *c v-O- i?u df >-) 37^ 
^yu) t°^^ v 5 ^- l -^/u) -f^-jVT % lyRlf^-^-y 3 -^/^^V^^r, H 
Sfef?|j4 ^I^ESUiKfS&i^ flM-TSr irCU; 9, ft7xy-3-*^yS 4 
- (4- (2- (3-^ h^r'^^^tadp-i/) v?^- 1 f /!✓) ~f 

NMR^-<^ h/K270MHz,CDCl 3 ) 6 ppm : 1.75(br.s,2H), 2.00(br.s,2H), 3.19(br.s,2H), 
3.48(br.s,2H), 3.61-3.66(m-,4H), 3.79(s,3H), 3.92(br.s,2H), 4.48-4.53(m,2H), 5.31(s,2H), 
6.85(dd,J=8.9Hz r r=2.0Hz,lH),6.95-7.06(m,4H), 7.22-7.32(m,3H), 7.62(d,J=5.1Hz,lH), 7.67- 
7.82(m,2H), 8.17(d,J=2.3Hz,lH), 12.53(br.s,2H) . 



■Mmn 6 2 

1 H — — 2 — # 4- (4- (2- (3 —j* hgr^^>li£P_± 
7xx:;v) t: 0 ^7^^- 1 ^gv^Z3_K 2:&B&tfc 
(0IJ^{b-a-^## : 4 7 9 ) 

0 (a) (4- (2- ( 3 - * b * i"<^ df 7 m 

H»!l4 £lRl8&fcRJS£*s i^It^rttJ:^ 1 H- t°n — ;v- 2 -j&A'tff^ 
& 4- (4- (2- (3 h^i^^V^ndp.^) 7xx^/) fcV<7 v 5 ^- 1 --f 
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NMR^^^ h/K270MHz,CDCl 3 ) 6 ppm : 1.77(br.s,2H), 2.01(br.s,2H), 3.20(br.s,2H), 
3.50(br.s,2H), 3.61-3.68(m,4H), 3.80(s,3H), 4.08-4.23(m,2H), 4.72-4.82(m,2H), 5.38(s,2H), 
6.20(br.s,lH), 6.85(ddJ=8.3Hz,J=2.1Hz,lH), 6.94-7.08(m,6H), 7.25-7.33(m,2H), 7.78(s,lH), 
7.91(d,J=7.5Hz,lH), 10.47(br.s,lH), 12.73(br.s,2H) . 

mmm 6 3 

1 -pt^/V- 1 H-b°P— )V- 2 — fl/I^^g^ 4- (4- (2- (3-^h^r'> 
(f?'J^{b^#-§- : 4 8 4 ) 

I?fife#'j60 (a) T#^^fc4- (4- (2- ( 3 - * V Vi/P i/) ^ 

^/^) v 5 ^- 1 — >T/V) '/f^T 5 y^U 5 1 - ^ f ^- 1 H - t°n 2 - 

H- t = n— /U- 2 -#/^Vg£ 4- (4- (2- ( 3 - ^ h ^r^y^D =*r is) 7 

NMRXX^ h /K270MHz,CDCl 3 ) 6 ppm : 1.73-1.82(m,2H), 1 .97-2.08(m,2H), 
3.20(br.s,2H), 3.46(t,J=6.2Hz,2H), 3.55-3.65(m,4H), 3.81(s^H), 3.93(s,3H), 4.10-4. 19(m,2H), 
4.76-4.86(m,2H), 5.39(s,2H), 6.06(dd,J=3.9Hz,J=2.4Hz,lH), 6.70(s,lH), 
6.80(dd,J=3.9Hz^=1.4Hz,lH), 6.86(dd,J=8.4Hz,J=2.4Hz,lH), 6.97-7.10(m,4H), 7.27- 
7.32(m,3H),7.90(d,J=7.9Hz,lH), 13.28(br.s,2H) . 



HfefiJ 6 4 

N- (2- (4- (2- (2- (3-^ x.—M xf^j/) t° 

^gvVQ ^yXjJ K (^J^ib^^S^- : 4 4 9 ) 
H»J4 7 (a) -C#b^fcN- (2- (4- (2-t Fo^r^7i^) fc°^ 

^hy— , |26#, 14 21 (1 9 8 3^) [ J.Med.Chem.,26 ,42,(1983).] (^IBic^ 
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ffii,& :72-74 c C ; 

NM RX^<? b /K270MHz,CDCl 3 ) 6 ppm : 2.58-2.80(m,6H), 2.96-3 .06(m,4H), 
3.13(t,J=6.5Hz,2H), 3.57-3.68(m,2H), 3.79(s,3H), 4.26(t,J=6.5Hz,2H), 

6.76(dd,J=8.2Hz r F=2.3Hz,lH), 6.82-7.01(m,7H), 7.22(t,J=8.0Hz,lH), 7.40-7.54(m,3H), 7.78- 
7.87(m,2H) . 

6 5 

N — (4- (4- (2- (3-^ j^fiZ^^Zj h±i£) :7:£ - 

/U) t:"^ v ; >- 1 ^yXTjK (^J^b^^S^ : 1 2 4 9) 

( a ) N- (4- (4- (2-b Kn^r->7x^/P) fc"^^ v^- 1 />) 

H»J6 (a) -efWcN- (4- (4- (2-t Kndr^7x^) v 5 
V-l-^/^) ^/W) ^yX7U*^, H»J6 (a) £|rH3SIc:KJ££^ ^«tS 

( b ) (3 2 = ^VV0 y^/-/^ 
7k*fb y ^^i^T/V 5 = 7A4. Og (10 7 mm o 1 ) IrliMITf h7t K 
n^^^7 0mLi^«M^iir s - 7 8 °CKl?fr£P Lfcfl 3 h :r 2- 

*/^>i^f/H^f/H0. 8g (63mmol) 0fh7t 50 

V N "C 4 ^^TK^fbT- h y [7 AtK^ 4 m L L 1 5 Lfc^ 7R 1 2 m L 

SriRT L80 L7c 0 RJ&^iRKr- h y t Kn7 7 y 2 0 OmL^Oi, Kf£ 

^Srir^^r h^rfflV^T^igL, 6^<7^g££^J±TM5fe L/c G r*i,£f V y #^77 
7A^nvh^"77^-^ffl^TlflL, (3 -y h^rv^^^y- 2 — f />) y 
* 7 /l^ 7 . 4 2 g (82%) 

(c) N — (4- (4- (2- (3 y*j-*/ s $-Jr-7zc^'- 2 — f/^-^h^r^) 

HJ)fe0ij65 (a) -C^btlfcN- (4- (4- (2-t Kn^->7i^) fcV<7 
S^- 1 ->f /U) ^^vU) ^yX7^; K3. 5g (lOmmo 1) , ^ MM 6 5 
(b) til^tlfc (3-^ h^rv'ft7xy-2-^^) y ^ / — IV 2 . 9g (2 0 
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mmo 1 ) RXJh V 7 ^^;V^^~7 ^ > 5 . 2 g (2 Ommo 1 ) h 7 fc Kn7 

7y2 0 0mLlrW^ - 7 8°C(^^*|lLfc^, 7y'^*/^V|^f^3, 
5g (20mmol) £^o<«TU MfclM. Lfcfg 8 B#Pp1J1i^ Lfc Q SlCSS 

tiJ:«9tt*iL^ N- (4- (4- (2- (3 -pt 2-^/W^ h 

T^—/^) 1 ^yX7 5 K2. 5g (5 2%) 

NMRT.^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.57-1.73(m,4H), 2.46(t,J=6.8Hz,2H), 2.57- 
2.66(m,4H), 3.08-3.16(m,4H), 3.50(q,J=6.0Hz,2H), 3.83(s,3H), 4.99(s,2H), 
6.25(d,J=3.3Hz,lH), 6.70(br.s,lH), 6.88-7 .00(m,4H), 7.24(d,J=3.3Hz,lH), 7.39-7.49(m,3H), 
7.74(s,lH), 7.76(d r F=6.6Hz,lH). 

6 6 

N— (4- (4- (2- (4 — h^j/^^T 7 ^^- 3 hjrvQ 
/U) v^- 1 ->f/V) ^gvW ^<yX7 ^ K (^J^'fb-o-^S-^- : 1 3 4 5) 

( a ) (4 h^r'>^^-^3i>- 3 *$J—t\s 

4-^ F^->ft7iy-3-*;^fy^f;H^7/^, Iii6 5 (b) £ 
(b) N— (4- (4- (2- (4 -pt j^yg^-^J^- 3 

H££#|J65 (a) TtbtlfcN- (4- (4- (2-^*11^715^) 
1-^/1^) 7^;V) -<yXT-; TO»J6 6 (a) -C^btLfc 

W7xy-3->f^) HWJ6 5 (c) hWtk\z.mt&Z^ & 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.62-1.76(m,4H), 2.46(t,J=6.8H 
z,2H), 2.58-2.67(m,4H), 3.06-3.14(m,4H), 3.50(q,J=6.0Hz,2H), 3.86(s,3H), 5.18(s,2H), 
6.72(br.s,lH), 6.83(dJ=5.5Hz,lH), 6.86-7.00(m,4H), 7.20(d,J=5.7Hz,lH), 
7.75(d,J=1.8Hz,lH), 7.77(dJ=4.6Hz,lH) . 



PCT/JP98/03146 



(3 - ^ 

^>^p^r^) -5-^f/l/7a^) i?^— 1 — ^ /V) K 1 

MM (W^b^*^ : 1 5 9 9) 

( a ) 2 -Tir^/^r § / - 4 - 7 fj^xfjVxTfA; 

Tk^lJM^T^ 6 m 1 (0. 49mol) &2-7?;-4-^f^-7 

x;"/V3 0g (0. 24mol) ©fU^y (50mL) 'i^lCiTL, i?£t3 

fe 0 ScJET»«ESrS*L, 9 g (9 7%) ^iWI^Lt#fc 0 m 

( b ) N— (2-t Kp=^'>- 5-^^/V7j=-/v) TirhTSK 
tK^*#T, 4 8i3£7k®M:^ h y £ AtK^ 2 0 0ml^ H»J 6 7 ( a ) 

(3 0 0ml) Mi:lTL, 30«#tfc„ S^TI, *4ttiftS:fflv>-c«« 

( 9 8 %) Sr&tgJtJi t L T#fc„ 

(c ) N- (2- (3 -7 h^->^yv?P^-» - 5 -7^/^:n~/l/) Ti? h 

Hlfe^j6 7 (b) -mbtifcN- (2-tKnify-5-^f;V7x^) Tir h 

(d) 2- (3 ~7 b^v^^n^^) - 5 - 7 f/l/7 a ~7^T § V 
TR^ift^T, 4M7K»y^MMl 5 0ml^, HWJ6 7 (c) T?^5> 
frfcN- (2- (3 -7 h^r^^^a -5-^f^7i^/V) TirhT^K 

4 5g (0. 1 5 8mo 1) (7)x^/-;l, (2 8 0mL) »iTU 8 B#fH^tlf& 
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^Ufe0*J 6 7 

1 — p^A'— 1 H— tfn— /U— 2— tf/Mfl^ift 4- (4- (2 
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ndr-» -5-^f/V7i^7^3 6g (93%) £r#fc e 

( e ) 4- (4— (2- ( 3 — ^ h^v^^v'P ^r'» -5-^f/V7x^) 
t^7^>- 1-^71^) zf=f-tVT ^ > 

H»'J67 (d) -Ci#^^fc2- (3 h^r^y^nir^) -5-^^:7^ 

-^7^^, n«n (c) , -m&msi (a) , nife^ji (e) , r^^mmm 
i (f) timi^s^-*, i&itsr tfcxv^ nmt^-^m^c 

( f ) 1 -ff-fr- 1 H-t°n~ /l^- 2 4- (4- (2- (3- 
^ h^v^^^v'P^r^) -5-^f;V7x=/l/) ^7^^-!-^^) zf^-^TK 
H 

nmmQ7 ( e ) r#^^4- (4- (2- o-^ h^i/^yv?p^v') -5 

(g) 1 ^-/U- 1 H- t°n — IV- 2 -77/U^gf 4- (4 - (2- (3 — 
K l &gt& 

-7 8°C|IT*#T, 4^i£i£-^|£3i^/M«0. 8 4ml (3. 4mmo 
1) ^WJ6 7 (f) -Qmhtltz. 1 -yif-zu- 1 H-t°n — /P- 2 -TJ/l^VSg 
4- (4- (2- (3-^ h^f^y^nifi/) -5-^f;i/7x^;v) tV^S^ 

- 1 -^/V) 7*f/l/7^ Kl. 4 g (2. 8mmo 1 ) <7>rc — T As (3 0 OmL) M 

0%) ^7^/V77^^ LXntlo 

TcSt^^T : Anal. Calcd forC29H3gN 4 0 3 Cl: C,66.08;H,7.46;N,10.63. 
Found : C,65.85;H,7.51;N,10.54. 

NMR7-<^ h/K270MHz,CDCl 3 ) 6 ppm : 1.67-1. 77(q,J=6.6Hz,2H), 1.96- 
2.06(q,J=7.3Hz,2H), 2.27(s,3H), 2.99-3.05(m,2H), 3.07-3.39(m,2H), 3.42-3.52(m,8H), 
3.81(s3H), 3.93(s,3H), 5.04(s,2H), 6.07-6.09(m,lH), 6.68-6.70(m,lH), 6.77(s,lH), 6.83(s,lH), 
6.84-6.97(m,7H),7.27-7.33(m,lH). 
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MMffl 6 8 

f t7x>- 2 -tr/UTS^-m 4- (4- (2- (3-^ h^^y^n^r^) - 

(0»J^te£-&#^- : 1 6 0 5) 
WJ6 7 (e) t-#btl/c4- (4- (2- ( 3 - ^ h * S^l^n dp -5 

-7if/P7x=;w) t°^^i/^— i — f/u) s: >Wft7iy - 2 

^nij K«r, H«Jl (g) fcP«^SJS*^ i^ltSriia^ 5^ 
7xy-2-*/^yS 4- (4- (2- (3 -t« h^r ->^< V P — 5—* 

TuSf : Anal. Calcd for C 2 8 H 3 6 N 3 O 3 SCI : C,63.44;H,6.84;N,7.93. 
Found : C,63.38;H,6.72;N,7.94. 

NMR7^^ hyK270MHz,CDCl 3 ) 6 ppm : 1.73-1.88(m,2H), 2.00-2.13(m,2H), 
2.31(s3H), 2.90-3.07(m,4H), 3.42-3 .59(m,8H), 3.85(s,3H), 5.07(s,2H), 6.80(s,lH), 6.87(s,lH), 
6.87-6.89(m,2H), 6.91-7.00(m,2H), 7.11(t,J=4.3Hz,lH), 7.30-7.34(m,lH), 
7.48(d,J=4.3Hz,lH), 7.80-7.83(br s,lH), 7.97(d,J=3.4Hz,lH), 11.99-12.18(br s.lH) . 

mmm e 9 

1 — t^/V — 1 H-t°P — ;V— 2 —XAsiSl/W. 4- (4- (5-^pp-2- 
(3 —yt h^ri/^l/i/v^-i/) -73l=l/V) v^- 1 — 4 ;V) 7'W-; K 1 

mmm m^\^tmm%- ■. 1 5 8 5 ) 

( a ) 4- (4- (5— ^pp— 2— (3 h ^r^y^ndry/) ^^^/P) 

-^V- 1 /V) -f*f-tVT g ^ 
2-7;/-4-^nn7i;-/^ H»J 6 7 (a) x H WJ 6 7 (b) N H 
J&tfiJ 6 7 ( c ) , H»iJ 6 7 ( d ) % ^l^HW'J 6 7 ( e ) t PMHtJlRjfcS^ ft 

(b) 4- (4- (5-^pp 

-2- ( 3 — * h^rv^^P^r^) 7x^) ^7^-1-^^) ~f*5-JVT % 
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k i mmm. 

HMJ6 9 (a) -t?#^>nfc4- (4- (5-^ on- 2- ( 3 - * h S^^S? 
— ^ ^-/U— 1 H- t°n — /U— 2 4- (4 - (5-^nn-2— (3 — 

7E*^#T : Anal. Calcd forC 2 8 H 36 N 4°3 a 2 = C,61.14;H,6.63;N,10.23. 
Found : C,61.01;H,6.55;N,10.18. 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 1.71-1.83(m,2H), 1. 97-2.1 l(m,2H), 2.96- 
3.31(m,4H), 3.39-3.71(m,8H), 3.81(s,3H), 3.93(s,3H), 5.07(s,2H), 6.07-6.09(m,lH), 
6.69(s,lH), 6.84-7.07(m,8H), 7.31(U=8.2Hz,lH), 12.48-12.52(br s,lH) . 

H W\ 7 0 

^-$-7^1/- 2 -t))VTf^WL 4- (4- (5-^oo-2- (3-^h*f<l/ 

mm^m^ : 15 9 1) 
HW'J6 9 (a) -C^#ibtu/c4- (4- (5-^nn-2- (3-^ b^r^y^ 
7x^/P) f^7^>- 1 — -f/I^) ~7=$->^T 5 ^^t^^^-^rc^- 2 — 

Wn!) K^Ts (g) tH^SJ^^^ ^Aaai-s^ttJiJ: ^ 

7i V— 2 -TJ/WftVgg 4- (4- (5— ^nc2 — 2— ( 3 - * h v^<^ i^o 

TUSH^tff : Anal.Calcd for C 2 7 H 3 3 N 3 O 3 SCI 2 : C^8.90;H,6.04;N,7.63. 
Found : C,58.84;H,6.12;N,7.56. 

NM R V /K270MHz,CDCl 3 ) 6 ppm : 1.65-1.82(m,2H), 1.86-2.15(m,2H), 2.84- 

3.15(m,4H), 3.34-3.71(m,8H), 3.81(s3H), 5.04(s,2H), 6.83-6.98(m,6H), 7.01-7.09(m,lH), 
7.20-7.35(m,lH), 7.46(d,J=4.9Hz,lH), 7.82(dJ=3.4Hz,lH),7.95(s,lH) . 
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1 — p< =5-)V- 1 H- ;V- 2 -jfr/V/ff^lfe 4- (4- (5-^h^r'>-2- 

iSifelfe : 16 13) 

( a ) 5-^h^r->-2- (3-^ ~hn-<^if^ 

2 — =. hn-4-7* h^v-7x7 — /U&V 1 — ^ n n * 3 h^i/^i/if 

(b) 5-7<l-^->-2- (3 V2ci"<l/i?u3ri/) 7x^7^y 
BMfc&&5 0 Om 1 1 (a) "e#bHfc5-^ h=¥V-2- (3 

h^r^y^D^fV) -bn^yfySg (0. 0 2 7mol) O^/WV (30 

omi) mmzM*., T^mmAT, mm.x*immfcfc&^:tc 0 j«£5S'ju 

2. 9 g (4 0%) Sr^yto 

(c) 4- (4- (5-^h^-^-2- (3-^ f^r^y^P^i/) Z7 

\ (b) X*'&bKfr5 h^v— 2- (3 h^v"<>"^ndr^) 7 
x-;V7^y^ v HMJl (c) , H»J6 7 (d) % mMMl (e) % &V^\ n 

wji (f) Mtsi^a^ smt^mttnt-o 

(d) l-^;V-lH-I^P--^-2-^yi 4- (4- 

-> - 2 - ( 3 h^r^^^v^P^r^) 7^~/l7) fc'^y^-l < As) Zf^-JVT 

% K 1 

HWJ7 1 (c) -C#fetLfc4- (4- (5-7*1-^-2- (3-^h^v^^ 
^7^^/V) tVJL^ v=^- 1 -^/17) ^7;yWl-^f/l'-lH- 

1 - ^f/V- 1 H-t'n-;!/- 2-*;^>t 4- (4- (5-^ -h*^-2- 
(3-^ h^v-^^n^V) ^^^/^) v?V- 1 -4 ;V) zf^JVT % R£r# 

TtWfiffi : Anal. Calcd forC 2 9H3 9N4O4CI: C,64.13;H,7.24;N,10.32. 
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Found : C,64-02;H,7.15;N,10.33. 
NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 1. 72-1. 81(m,2H), 1 .98-2.09(m,2H), 2.80- 
3.08(m,4H), 3.40-3.55(m,8H), 3.78(s3H), 3.84(s,3H), 3.95(s3H), 5.03(s,2H), 6.10- 
6.12(m,lH), 6.54(s,lH), 6.55-6.57(m,lH), 6.72(s,lH), 6.87-6.99(m,6H), 7.29-7.36(m,lH) . 

mmm 1 2 

^-•^-7^^- 2 -x/v^ism 4- (4- ( 5 h=fr->- 2 - (3-^h^v--< 
■. 1 6 1 9 ) 

1 (c) -V'&btlftA- (4- (5-^h^r->-2- (3-^ h^f^y 
v?n^^) 7x=;v) fc°^7 i^— 1 — i ;V) 5 y&U ! f-t7sy- 2 - * 

/^/^ny H«Jl (g) ilWHfH^/fc ^^ai~5 - 1 5- «t 9 , ^ 

t7xi/- 2 4- (4- (5 -p< h^rf- 2 - ( 3 - /■ h v-^^v 5 

7U*5>t/T : Anal. Calcd for C 2 8 H 3 6 N 3 O 4 SCI : C,61.58;H,6.64;N,7.69. 

Found : C,61.45;H,6.58;N,7.52. 
NMR7^ h M270MHz,CDCl 3 ) 6 ppm : 1. 80-1. 99(m,2H), 2.04-2.15(m,2H), 2.88- 
3.12(m,4H), 3.46-3.67(m,8H), 3.78(s3H), 3.83(s,3H), 5.03(s,2H), 

6.56(dd,J=4.7Hz,J=1.8Hz,2H), 6.87-6.89(m,2H), 6.90-6.98(m,2H), 7.08(t,J=3.9Hz,lH), 7.29- 
7.35(m,lH), 7.45(d,J=4.8Hz,lH), 7.82(s,lH), 7.94(d,2.7Hz,lH), 11.98-12.09(br s,lH) . 

HWJ 7 3 

1 1 H-t°n — )V- 2 -tlJVit^m. 4- (4- (2- (3-^h=*r-> 

(m^it^m^- : 4 8 4) 

HMJ6 3 -e#^Hrt 1 -^^/W- 1 H- )V- 2 -TJ/l^i/^ 4- (4- 
(2- (3-^ F3rV^i?n^f-» fc°-< 7 V - 1 — f fr) 7'f ^ 
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TtWtitfr : Anal. Calcd forC2 8 H 3 7N4O3CI: C,65.55;H,7.27;N,10.92. 
Found : C,65.32;H,7.21;N,10.89. 

NMR7^ h /K270MHz,CDCl 3 ) 5 ppm : 1.72(q,J=6.6Hz,2H), 2.01(q,J=7.4Hz,2H), 
3.03-3.22(m,4H),3.41-3.79(m,8H),3.81(s3H),3.92(s,3H),5.11(s,2H),6.05-6.08(m,lH), 
6.68-6.69(m,lH), 6.85-7.10(m,9H), 7.27-7.35(m,lH), 12.20-12.39(br s,lH) . 

H 7 4 

ft7i>-2-^^y| 2- (4- (2- (4 h^^y^P^rv-) 7 

mmt^mrn^- • 5 5 4 ) 

( a ) 1- (2- (4-^ h^r->^y^P^r-» 7^^/^) t'^v^ 

3 (a) TltibH/i 1 - (4- (2-t Kn3f^7s=^) t^^v?^- 
1 ( ;V) / l/RZfl mu ^^/U- 4 - h*i/'<>~¥>&, 

(a) , #;i^llMJ6 7 (d) £|5]^dSJ££-fr> &tnmirZZ.b\£l:Y). smt 

(b) 2- (4- (2- (4-^ h^r->^yj/P^-» y j, ~JU) \f^=7-y^ — 

H»i]74 (a) 7r#£b^Xfcl- (2- (4 - ^K^^^v') 
t°^7 i?^RU2 - (2-^'n^E-ai^u) ^y^^K— />- 1 , 3-v^:^, HJfe 

0m (e) s &v^H«li (f) t^ltl^^*, i^It?>r fcUU: 0, gift 

( c ) =5-i>r-7 zz. is— 2 — ft/u^^m 2— (4- (2- (4 —p* h =fr v^^v^p 
^vQ 7x£^) t^^v^-l — < >V) if/i^T^ K 

ft7xy-2-*;^yil2 5mg (0. 97mmo 1) hytFn77 
V (2ml) TJ/I-tK^ /^v 5 ^ ^ /H 4 3 m g (0. 8 8 mm o 1 ) 

an*., ^ia-c3^ra«t«iL^o ^(Dh^^mmm 4 (b) tn^fc2- u- 

(2- (4 — ^ h^r->-<>v ; ndf-'-» 7x^^) f^7^~ 1 ->f ^) xf/V7; 
i/2 7 Omg (0. 7 9mmo 1 ) ©7 h?t Kn7?y (2ml) ^^djJDx. , ^ 
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mm^^mmLt^k. mmm^mm^^^mL, mmmzmfcrnmi-hv <? 
A«rfflv^tt«fes*yt„ ii±T^i^i*L, mbtitzmm&^v #r/i>jj?j»?x2 

■v ^77-f-*fflV^»KL, B«rtb£1*0. 27g (7 6%) £#fc Q 

(d) ^iry^-y- 2 -fl/l^^SE 2- (4- (2- (4-^ f^r^y^n 

HWJ7 4 (c) t#^f:ft'7xy- 2 2- (4- (2- (4 

$J6 7 (g) ^P^tdKfSS-fr, IMt^rtHJ:^ Itf]^lr7^77^ 

NM R ^-<7 h /K270MHz,CDCl 3 ) 6 ppm : 3.15-3 .30(m,4H), 3.50-3.70(m,4H), 3.75- 
3.81(m,2H),3.83(s3H),3.90-3.97(m,2H),5.07(s,2H),6.92(d,J=8.4Hz,2H), 
6.99(t,J=8.2Hz,2H), 7.05-7.15(m,3H), 7.34(d,J=8.4Hz,2H), 7.48(d,J=5.0Hz,lH), 
8.05(d,J=2.9Hz,lH), 8.80(br s,lH), 12.25(br s,2H) . 

7 5 

^-iry^ly- 3 —-ti>Vi$l/f& 2- (4- (2- ( 4 - * V grvp T 7 

(^J^b^## : 5 5 8) 
H»J74 (b) "C#^nfc2- (4- (2- (4-* h^v^^n^v-) 7^ 

t°^7 v 5 ^- 1 --T/w) ^; y t7xy - 3 - ^/^Vi^, H 

»J7 4 (c) ^iMH> i*0!it5r ii£«fc Y) s Wxy-3-#^ 
2- (4- (2- (4-^ h^r^y^ndr;/) 7^^/^) fcV<9£ ? >'— 1 — 

NM R ^-<^7 h/K270MHz,CDCl 3 ) 6 ppm : 3.35-3.45(m,2H), 3.50-3.78(m,6H), 
3.81(s3H), 3.85-3.90(m,2H), 4.05-4.30(m,2H), 5.20(s,2H), 6.85-7.08(m,4H), 7.15- 
7.35(m,2H), 7.40(d,J=8.7Hz,2H), 7.48(dJ=7.6Hz,lH), 7.68(dd,J=7.6Hz J=2.4Hz,lH), 
8.29(d,J=3.5Hz,lH). 



WO 99/03833 



161 



PCT/JP98/03146 



MMffl 7 6 

iH-fc°p-;w-2-^;^'ygig 2- (4- (2- (4 — * h^^y^p^ 

(F'J^b^W^- : 5 4 4 ) 
MM®\7 4 (b) -C#ibnfc2- (4- (2- ( 4 - ^ h afv^^n dp- vO 
—AO t°^7v?y-l-^^) xf;vr> I'XtM H-t°n— /V- 2 -#/I^:/^$r, 
HMJ74 (c) i:lRl«i;:KJEE;i*-e\ lH-t°n-/v-2- 
t>jvi£^f& 2- (4- (2- (4 h^i/^lsitv^rS/) t^^v^ 

-i — r/^) ^^T^K^#/-c 0 ^liWI^tSridJ; >9 smt^m^T^ 
/V7 T ^t Lt#fc„ 

NM R h /K270MHz,CDCl 3 ) 8 ppm : 3.35-3.45(m,2H), 3.46-3.76(m,6H), 

3.81(s3H), 3.84-3.90(m,2H), 4.10-4.35(m,2H), 5.22(s,2H), 6.20-6.25(m,lH), 6.85- 
7.10(m,7H), 7.20-7 .30(m,lH), 7.35-7.60(m,2H), 10.22(br s,2H) . 

MMM 7 7 

1 -^^/V- 1 H-fc°P"/^- 2 -t>/Vtf^m 2- (4- (2- (4-^hdrv- 
^y-^P^ry) 7x£jj v^- 1 ^^-)VT %. K 2 ^MJ^ 

(#'J^tl^#-§- : 5 4 6 ) 

H«'J74 (b) T#ibH/ci2- (4- (2- (4 -t 5 h^i/^^^ndfV) 7^ 
-/V) hV7v?y-i-^^) xf /V7 ; 1 - ^ f ^- 1 H - t°n - /V- 2 - 

#/i^^gfe& % n»j7 4 (c) tPi^(iSfS$-fr, f^Aas-rsriricto, 1-* 

f-zV-lH-f n-/W-2-*;^>'|| 2— (4- (2- ( 4 - * V *c i/^y-^n 
drv-) ^-/U) tf^^y-l-'fA') xf/VTUtllfco CMifitfitt^ 

BkJ& : 118-125 °C ; 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 3.40-3.50(m,2H), 3.60-3.77(m,4H), 
3.80(s3H), 3.81-3.91(m,2H), 3.94(s,3H), 4.22-4 .33(m,2H), 4.80-4.95(m,2H), 5.37(s,2H), 
6.09-6.12(m,lH), 6.73(s,lH), 6.89(d r F=8.6Hz,2H), 7.00(t,J=7.4Hz,lH), 7.10(s,lH), 
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7.12(d,J=7.4Hz,lH), 7.28-7.36(m,lH), 7.49(d,J=8.6Hz,2H), 7.95(d,J=8.2Hz,lH) . 

MMM 7 8 

1 -^^-tV- 1 H-t°P — )V— 2 -jllV-fcl/W. 3- (4- (2- 
^v^pdr^) 7^=-;V) br'^v^-l — < ;V) 7°n fcVUT § K 2^^jg 
(M^fb^#^- : 4 8 3 ) 

( a ) 3- (4- (2- (3 — p< hdp->^^i^ndr-» 7i£Aj If^^v^- 
7°n f />T $ ^ 

Hfi£FiJ55 (a) -C#ib^Cl- (2- (3 - * f^r^y^o^v') 7^=-/^) 
t"^<7 i/>%.Xf2 — (3-7n^7nt» ^ V-Y >- K— /V— 1 , 3— v^^&r, M 
MWi (e) , #^-?H«Jl (f) £|5TOcRJ&£-±, f^ltSrtiiJ:^ g 

( b ) 1 — * 1 H- — /V— 2 -tDVit^W. 3 — (4- (2- (3 — 

Hffi0ij78 (a) (4- (2- (3-^ b^y^yyn^y) 7i 

— t^Tv 5 ^- 1 --f ^) /DtV^^y&t/l - ^f^-lH-t s n-/U-2 
-*;^'yi^, 3US0iJ7 4 (c) ipi]#{c:^J££^:> mtthM-fZ r £ K J; «9 , 1- 
^ ^-/V— 1 H- t°n— A — 2 — ;&/M*VSfc 3- (4- (2- (3-^ h^-y^yi/ 

NMR^^ h /K270MHz,CDCl 3 ) 6 ppm : 2.15-2.30(m,2H), 3.25-3.30(m,2H), 3.55- 
3.65(m,6H), 3.82(s3H), 3.94(s,3H), 4.15-4 .25(m,2H), 4.85-5 .00(m,2H), 5.42(s,2H), 6.04- 
6.07(m,lH), 6.70(s,lH), 6.86(dd r J=8.1Hz,J=2.4Hz,lH), 6.90-7.15(m,5H), 7.25-7.35(m,2H), 
7.55(br s,lH), 7.98(d r F=8.1Hz,lH), 13.05(br s,2H) . 

MMM 7 9 

l-^f^-lH-t°P-/V-2-^/^yj 3- (4- (2- (4-7^h^r'> 

^y-yp^y) f^s^- 1 -^/v) yp^r^ k 2:ra^ 
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(M^it^m^ : 1 6 2 3) 

( a ) 3- (4- (2- (4-^ f^r^y^P^-» 7 ^-/^) fc-^^y- 

H»J7 4 (a) "Cf^llfcl- (2- (4-^ ;7;r~/^) 
t^^v^&U^- O-^o^nf/l/) /fy^yK-^-i, 3-^^-v^, H 
MM i (e) % &i^H«iJi (f) fcpl«tJ:KJ&&-^ ^Mt5r irl^J: "9, g 

(b) i-^f;>-iH-i^p-;v-2-^y§fe 3 - (4- (2- (4- 

9 (a) TlfibK/c3- (4- (2- (4-;* h^r^y^n^i/) 7^ 
— /u) t 3 ^7^y-l-^^) 7°n fc°/PT 5 1 — y l H — t°n — 2 

-^/v^V^^r, H»J7 4 (c) iP*mcSJ££-fr, ^lt5rii;<t^ i- 

^^/W— 1 H- tfn— 2 -^/l^Vig 3- (4- (2- (4-^ b^^y^ 

: 1 2 2 - 1 2 9 °C ; 
NMR7^^ h /K270MHz,CDCl 3 ) 8 ppm : 2.10-2.30(m,2H), 3.20-3.40(m,2H), 3.45- 
3.71(m,6H), 3.80(s,3H), 3.94(s,3H), 4.25-4.40(m,2H), 4.95-5. 10(m,2H), 5.41(s,2H), 6.04- 
6.07(m,lH), 6.71(s,lH), 6.85-7.02(m,4H), 7.12(dJ=8.5Hz,lH), 7.34(t,J=7.4Hz,lH), 
7.52(d,J=8.5Hz,2H), 8.07(dJ=8.0Hz,lH), 13.10(brs,2H) . 



MMM 8 0 

1 - 1 h-k°p-;u- 2 - 3- (4- (2- (3, 4-i?t 

(^'J^<b#^5#-§- : 1 6 3 5) 

( a ) 1- (2- (3, 4 -v?^ h^v^^P^V) ^^^/^) g-^jzj^ 
HJte0!l2 3 (a) -e#b^fcl- (4- (2-CKn^7i^) f^v^- 
1-^/V) x^yyst)?4-^nn^f;v-i, 2-y7 h^r^yfy^, HJfe#'J 
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l (a) % &1^3I«J6 7 (d) ^P^ldS^^ii:, f»S"T S ir ^ <£ "9 , gift 
(b) 3- (4- (2- (3, 4 -v?^ hdrv-^^v^P^r^) ^j.^/^) 
Hi£0ij8O (a) Tfttlfcl- (2- (3, 7 ^ 

H«Ji (e) % ^VN-cHJS^Ji (f) £l*l436tc:RJS£-^ MtSiiliJ: 

( c ) 1 — * ^-/u- 1 H- t°a— /l/— 2 ^Wfyj 3- (4- (2- (3, 

H»ij80 (b) T#bn/c3- (4- (2- (3, 4 -v 5 ;* ^3rv'•'<>'v 5 ^: 3 r 
i/) 7xi^) t°-<7t>V- 1 -^/b) T'Df/l/T^y&Vl-^fA'-lH-tfB 

-/u-2-#/^V^£, ^WJ74 (c) £ISJ«t;:Sf&£*, t^atS^il-J: 
9, l-^f;l/-lH-t°n-;l — 2 — ^/l^^gS 3- (4- (2- (3, 4— 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 2.10-2.20(m,2H), 3.10-3.30(m,4H), 3.45- 
3.65(m,6H), 3.75-3.85(m,2H), 3.88(s3H), 3.90(s,3H), 3.93(s,3H), 5.11(s,2H), 6.06- 
6.08(m,lH), 6.70(s,lH), 6.80-7.25(m,8H), 7.61(br s,lH), 12.30(brs,2H) . 

mmm 8 1 

1 —ff-As— 1 H-tfP— )V— 2 2^44^1 3- (4- (2- ( 2 - ^ h ^ '> 

(m^it&m^ : 1 5 7 5) 

( a ) 1- (2- (2-^ h^^yj/P^ri/) :7j:=./V) g^7i£v 
^MJ23 (a) X*'fehtltzl- (4- (2-tKP^r->7x^/V) t°^Tv^- 

(a) , ^V^T> H»ij6 7 (d) tlWl^^SJ^^-tir, M-Si" 5 £ £ K «fc 9 , gift 
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( b ) 3- (4- (2- (2-^ h^r^y^P^y/) 7 ^^>V) ^^J'Jls — 

H«!|81 (a) Ttfjtlfcl- (2- (2-^ b^f^y^PdrV) ;7^^y) 
t°--<^ 2 - (3 -^n^E-^n tVl-0 >f y^fyK-^-1, 3-v^-V^ H 

WJi (e) , &v>T\ H«Ji (f) iimti-SJ^^ IMtSriti:^ 

( c ) l-^/V-lH-eP-/^-2-^/^>| 3 - (4 - (2- (2 — 

1 (b) T#ibtu/i3- (4- (2- (2-^ 7^ 
— )V) t^7^-l-^/V) tVWT 5 y SU 5 1 - ^ f ^- 1 H - t°D -/V- 2 

-u/^^m*. nmmi 4 (c) ^pin^^as^ m&m-fz-tiz-^ v , 1- 

1 H-t°n— /P- 2-^7/l^^V^ 3- (4- (2- (2-^ h^f^y^ 
n^v) 7^-/y) f^v^-l — f/V) y°u t°/VT ^ K£r#fc 0 m^i&^tk^ 

: 125-131 °C ; 
NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 2.15-2.30(m,2H), 3.25-3.30(m,2H), 3.50- 
3.70(m,6H), 3.90(s,3H), 3.94(s,3H), 4.25-4 .35(m,2H), 4.96(t,J=11.8Hz,2H), 5.49(s,2H), 6.03- 
6.06(m,lH), 6.70(s,lH), 6.90-7.02(m3H), 7.15(d,J=8.5Hz,lH), 7.31(t,J=7.5Hz,2H), 
7.56(dd,J=7.5Hz,J=1.5Hz,lH), 8.02(d,J=7.0Hz,lH), 13.08(br s,2H) . 



8 2 

1 H- t°n— >V- 2 -iiJV-jfsi/^l 4- (4- (2- (4 — h^i^^^ndr 
(#'J^fb-£i«-^ : 5 4 5 ) 

( a ) 4- (4- (2- (4 — pt h^r^yi/P^y/) t'^^v^- 
1 -yVy) -f^-fVT % V 

Hlfi0»J7 4 (a) T^fbHfci- (2- (4 -75 h^v^y-v^^^y) ^^y) 
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Mi (e) , #cv^t% MMMi (f) ^ii^^t, i^at5rt(ij:^ @ 

( b ) 1 H-fc c P-;^-2-^^^yt 4- (4- (2- (4-^h^r->^<^ 

HWJ82 (a) T#ibn/c4- (4- (2- ( 4 - ^ 1> VO"^n V) 7x 
\f^=7V-^-\-^J^) -fzf-A'T % >RXf 1 H- t°n— /k- 2 -tuVySi/m.^:, 
H«'J74 (c) fcPlttllJlKJft&fTVV ifelt^r b\Z.£ <9 , lH-t°n— /l— 2 
4- (4- (2- (4 h^i/^V^ndfV) 7x-/H 

: 8 4 - 8 7 °C : 
7G3fc##T : Anal. Calcd forC 2 7H3 5N4O3CI: C,64.98;H,7.07;N,11.23. 

Found : C,64.69;H,7.00;N,11.11. 
NMR7^ WH270MHz,CDCl 3 ) 6 ppm : 1.65-1.81(m,2H), 1.95-2.09(m,2H), 2.97- 
3.06(m,4H), 3.40-3.59(m,8H), 3.83(s,3H), 5.01(s,2H), 6.22(dd r F=6.0HzJ=2.6Hz,lH), 6.87- 
7.00(m,7H), 7.03-7. 10(m,lH), 7.32(d,J=8.6Hz,2H), 7.47-7.52(m,lH), 9.86-9.92(m,lH) . 

Hfit§0ij 8 3 

1 -pt^VV- 1 H- fcTP— /V- 2 -ft/VTS^m 4- (4- (2- (4-^h^r-> 
(m^it&®&%- : 5 4 7 ) 

»J8 2 (a) -C'&btltz4- (4- (2- ( 4 - * h * is^situ 7^ 
Vis— 1 —4 jv) -f=f-;VT % ^RXfl — t^fls — 1 H-t°n— jv— 2 - 

^■/V- 1 H- t°n— /w— 2 -jfr/Wtf^Sfc 4- (4- (2- (4-^ f^y^o 
3r^) ^7^-1 — f/v-) 7f;v7? K^llfco rtLSriftSyfefc-t-S 

NMR7^ h /K270MHz,CDCl 3 ) 5 ppm : 1.65-1.80(br s,2H), 1.88-2.09(br s,2H), 
2.97-3.23(br s,4H), 3.35-3.63(m,6H), 3.64-3.87(br s,2H), 3.83(s,3H), 3.92(s,3H), 5.08(s,2H), 
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6.06-6.09(m,lH), 6.68-6.70(m,lH), 6.85-7.04(m,6H), 7.10(t,J=7.7Hz,2H), 7.33(d,6.0Hz,2H) . 

mmm 8 4 

4- (4- (2- (4 h^V^^^P^vQ 7 
x ^ />) 7y>-l-^/^) y"^-)VT X K 1 JiMifc 

: 5 5 5 ) 

H»J8 2 (a) -?nbfttz4- (4- (2- (4-7< h * i/-< V v 5 n * -» 37^ 

J60IJ7 4 (c) iP^ldS^^-frx ifelt^r 9, ^7^-2-77^ 

4- (4- (2- (4-^ b^f;/^y^Ddry) ^7^ — /!✓) tf^7^>-l- 

jftj^ : 190-19 1°C ; 

7UH 5t-#T : Anal. Calcd for C 2 7 H 3 4 N 3 O 3 SCI : C,62.84;H,6.64;N,8.14. 
Found : C,62.81;H,6.51;N>8.08. 

NMR7^^ h /K270MHz,CDCl 3 ) 6 ppm : 1.68-1 .86(m,2H), 1.97-2.10(m,2H), 2.99- 
3.05(m,4H), 3.30-3.56(m,8H), 3.83(s,3H), 5.02(s ,2H), 6.87-6.99(m,5H), 7.02-7.09(m ,2H), 
7.32(d,J=8.6Hz,2H), 7.55(d,J=4.1Hz,lH), 7.74-7.80(m,lH), 7.91-7.93(m,lH) . 



mmm 8 5 

1 - * ^/V- 1 H- t°P— )V- 2 — 4- (4- (2- (2-^ f^rv^ 

■. 4 3 9) 

( a ) 1 - 1 H-^p-;>- 4- (4- (2-fcKn 

^i/7x=^) tf^^v^-l — <J}A 7'f/V7 § K 

HJf&tfiJ 5 0 T#bH7c 1 -^^-7V- 1 H- /W- 2 — 4- (4 — 

(a) ^p^tcsfs$^ ^^s-r^rtidj:^, nmt&vozm'o 

(b) 2-^ ^^y^7n^ K 
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7k/£jf#T, 2-^ hifv'^y^T^n-^O. 67g (4. 9 mm o 1 ) ©7 
t h-F'J/V (4 0ml) Ml-, Mj7i^/>7^^7^y2. 55g (9. 8m 
mo 1 ) , =i]) v^O. 8mL (6. 3 mm o 1 ) , m$zi\L&M2.. 0 9 g (6. 3 
mmo 1) %M?L, i«MIT, 2 0«JS^fc o ^T«&$fc«:«*U 

/i^n 5 K0. 5 9 g (6 1%) $rf#fc 0 

( c ) 1 1 H-fn-A'- 2-^?;^^ 4- (4- (2- (2 — 

5 (a) -Z&btltt 1 -ff-tV- 1 H-fc°n— /W- 2 -jfr/M^lfc 4- 
(4- (2-t Kndf^7i-;w) fcV<7 i^ — 1 -^/V) 7'f^7 5 KSt^^'J 
8 5 (b) "C^ibtb/c 2 — ^ F^v"<y^7'D 5; K£r* H»J 1 (a) t 

JS$i£, i&ltsr iri^J; <9 , i-^f^-iH-fo-^-2-*/^^ 4 
- (4- (2- (2-^ N^r^^^^n^v-) ^^-/u) fW^y-l-^/U) 

NMR7^ h /K270MHz,CDCl 3 ) 6 ppm : 1.62-1.89(br s,2H), 1.91-2.18(br s,2H), 
2.92-3.17(br s,2H), 3.17-3.38(br s,2H), 3.38-3.72(m,6H), 3.72-3.92(m,2H), 3.87(s,3H), 
3.94(s3H), 5.20(s,2H), 6.09(m,lH), 6.80-7.22(m,8H), 7.25-7.50(m,2H) . 

mmm 8 6 

1 — * ^-/V— 1 H- IV- 2 — fl/WzK^jfe 4— (4- (2- (3, 4-v^ 
(F'J^fcl^^ : 1 6 3 6) 

H»J8 5 (a) -e^ibJh/fc 1 -tf'fl'— 1 H-t°n— /V- 2 4- 
(4- (2-t Kn^y7x^/V) fcV*7 t^>-- 1 -f*5-)VT 5 —9 

po'^f^-i, 2-i^ F^y^yfy^, 3i»Ji (a) £|r!«$u:kjS£*, ^ 
^S-^S £. t (^«t <9 N 1 —t^-As— 1 H- t°n— /W- 2 4 - (4 - 
(2- (3, 4 -v 5 ^ h^i/^^i/ndr^) 7^^/U) fc^^v^-i — fAO 
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NM R ^-<? h /K270MHz,CDCl 3 ) 5 ppm : 1.58-1.82(br s,2H), 1.82-2.18(br s,2H), 
2.94-3 .36(m,4H), 3. 37-3. 69(m,6H), 3.69-4.00(m,2H), 3.89(s,3H), 3.90(s,3H), 3.93(s3H), 
5.09(s,2H), 6.06-6.09(m,lH), 6.68-6.69(m,lH), 6.77-6.92(m,5H), 6.94-7.05(m,2H),7.06- 
7.25(m,2H). 

1 

( a ) 5-ht^ ^mi^^^m. 

m&t-fX*— (Wistar) (M2 0 0-2 5 0 g) £«>fIH LfcfJL JSf£ 

9 mMM^WLV fctJU m^aftW 1 Of^acDTK^LTcO . 2 5M'>a-^n"^ 

(sucrose) ^r^JPx.^^v 5 ^^' X (#7 ^ jJn^- if — , 1, 2 0 0 r p rru 4st 

r o k e s ) L/Co il'k ( 1 , 0 8 6 X 1 O^Pfl, 4 °C) L/cfJL iifjf £ *£fi(- 
#ttfd 0 frt^teO. 2 5Mv^ — ^ n— ^^m^S.^^i^-r^ ^ XXP&'b (1, 

0 8 6 x gs 10m 4°c) <Ht&v\ rr-e#btvfc±?f ^3fel-#btL^±?f 

£*lif , h y * (Tris) M£SI»V$ ( 5 0 mM h V * % p H 7 . 7 ) ^Px.fc 0 if'k 
(3 5, 0 0 0 X g % 10M 4 °C) LfcgL »LfeI^ h y ^jftSfeSfff^iClSB 
3 7lCT10^ydfa^-Mfc, jS<t (3 5, OOOXg, 10^ 

4°C) £2|I]»9igUfcif-UtgL ifcP*L;/tJR& u-ir^-ff n n n i Ltc 0 Ktt, hy 
:*%Sfel$itr&cK:!BtiR (3~1 Omg protei n/ml) H»*T?-8 
0 °CtilS LTft#Lt 
I^5-HT 2 »y^^h-Cfe5 [ 3 H ] --jr^^-tyv 
(ketanserin, 0. 4 n M) *3«fUqi>«r (Diftg? ( 1 0 " 1 0 ~ 1 0 ~ 7 M) <D\\L^%® 

^ h v ^m.mm.mm^mm^^ttc^±^^—m^ (o. im g protein)}- 

^)PXL, 3 7°CT1 5^Wy^ra-<-Mfc CKJE^fittO. 5 m 1 t L7c) 0 Ki£ 
*£T&, ftlili* [^fe 0 . 1 %/K y 3:^ 5 ^ (polyethylenimine) MLfcG F / 

h] -tr?>>±y is<Dm^<D&<&&&mai&<&k u [ 3 h] ->r* 
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( b ) 5-HT i AggMiii 

•9 ffl U UttifO 2 0 f^*CD7k?^ L/c h y **£®MgSffi£ ( 5 0 mM h U p H 7 . 
7) ^P^tIn^WX (#y hn^ N -feyh3 % 10#M) Lfc 0 ^v^-hSr 
Si (3 9, 8 0 0 x g , 15M 4°C) L/ctJL fctPfcL/dR* h y ^filift 
■CIH»L, 3 7 0 Cf 1 0 ^ y^a^<- h tfc 0 1^ (3 9, 8 0 0 Xg, 1 55) 
m, 4°c) &2|EMft!9igUfeJ£LfcSL fctpfc L/dK& u-fe^-ff^n £ L7c 0 flUti, 
h y ^«»^ld!»tB (3 — 10mg protei n/m 1 ) H^T?- 8 

5i#l#J5 -HT ! A g«gfls:T=r~;* N-efcS h y f ^^T7^;Hfc8 - 1 Knde- 
v-2-y7°Dt>7^Th7!Jy (J^T [ 3 H] -8-OH-DPAT] tm 

-t\ m&m&o. 6 nM) -&£xfm*<Dm& do -10 ~ 1 o - 7 m) coit^m 
v y *mmmm^wM£i±tzuiz-7'?-mFn (o. im g protein) 

l^JIlX., 2 5tt4 0^y^ a '<-Hfc (KJ&^fiteO. 5ml fc L7c) 0 K 
ItHTi, 4tifi& (i^feO. i %^ y if ^; y^a LfcG F/B 7 ^ ;u^-^f 

TMl£Ltz 0 10/iM8-OH-DPAT#6TtO C 3 H] - 8-OH-DPA 
T(Dm~><Dt&&&$Eft£itg'&bl^ ftJIfi^tt, [ 3 H] -8-OH-DPAT© 
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[3g2] 



5 -HT 2 

I C 5 o (nM) 



5 -HT i A S:^f* 
I C 5 o (nM) 



n 1 

mmm 2 

^1 WJ 9 

n»n i 

H»J 1 2 
HJfeFiJ 2 1 
^Sfe^'J 2 2 
H»J 2 3 
Hi 2 5 
HWiJ 2 6 
Wfaffl 2 7 
H 2 8 

MMM 2 9 

Htfifll 3 7 
H JfS0iJ 4 6 

mmm 4 7 
mfei 4 9 

H«|J 5 0 

mmn5 1 

H»'J 5 5 
H»J 5 6 
»#>J 5 7 
UStSfiJ 5 8 
^Jfe#J 6 0 



1 3 
8 . 3 
6 . 7 

1 8 

1 2 

1 7 
2 

3 . 5 
1 8 
1 4 
1 9 
1 5 

3 . 6 
1 0 
1 1 

7 . 4 
1 7 

3 . 5 
5 . 7 

4 . 6 
1 5 

1 1 
1 4 
1 4 
2 . 9 



2 . 


4 


0 . 


9 


0 . 


9 


3 . 


4 


2 . 


8 


5 




4 . 


7 


1 2 




0 . 


9 


0 . 


7 


2 . 


1 


0 . 


9 


2 . 


5 


4 . 


4 


0 . 


7 


3 . 


9 


1 . 


1 


1 4 




0 . 


5 


3 . 


4 


1 . 


5 


1 . 


7 


1 6 




0 . 


4 


0 . 


6 
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MMM 6 1 3 . 

H«J 6 2 2 . 

Mfi&M 6 3 1 . 

mmm 6 5 is 

MMM 6 7 o . 

H»J 7 0 i . 

MMffl 7 3 1 . 

H»|J 7 8 0 . 

79 i . 

mmn so 6 . 

H WJ 8 2 5 . 

H WJ 8 3 7 . 

8 4 9 

H2fe#iJ 8 5 4 . 

H»J 8 6 13 
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4 




0 . 


7 


0 




2 . 


6 


5 




0 . 


5 






7 . 


2 


4 


1 


1 




8 


1 


1 




2 




0 . 


3 


4 




2. 


6 


8 




4 . 


5 


9 




5 . 


7 


IT 

o 




A 

4 . 


y 


7 




0 . 


3 






0 . 


5 


2 




1 . 


4 






0 . 


4 



ttlfcfll 2 

1^4~6|2S(Z)'7^^^— ^^Mli7 y V (ftl2 5 0~3 9 0 g v 0*SL 
C) f^n77-73C^, i7lt, 11 1 71 (1 9 8 0^) 

[ Psychopharmacol. , 71, 117 (1980).] tCfSjfetP I w a t a hO^S'feJk — Lt^§lr 

^>-h^^f7-/V (pentobarbital))^!^ (SOmg/kg, i. p. ) T^E^^r 

n^ra^s (sn-7 n ^j^) ji^ia^u &8L*wm\,xm.mw%:m\&£*t. 
^%msm\z.in<ofBMwm off®-, o. 5mm) £gMiu ^go^r-xmi 

V STS^LTCo iSSfe&BSCBft-C^— (penicillineG, 1 0, 0 0 0U) ^ 
Mt^fcottt, *l^!JyK : 5mm, HQIffi : 10mm) £I2«U7c3§ 
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mt£T? 'J^Wi (2 00X300X50 0 mm, $U*^— v=) CD^t-I^^A 

4 5«|Lfctin 5#ffim^ m^o. 3 5: yg\ i o ov©W^^ 
l left l 5 iDft «9 ig L iz& \z.mm T - V i-ffi^ & # *. 5 £ t * < WjVoZA 

ATAC4 5 0 (0«®) ^ffl^«L/c„ g'J^tfOW^ — W^T? 1^ CB#Ph1 

(10&IS) 0>JH&&fB«AWfU ^F^A»MSaS (7. 5Hz~13 
H z ) ^^^^Bf^W^-v 5 ^)^ 1 3 0 %£JL±<Ott*©;fc«:SftLT2^3&* 

^ftfiftfTtt^^-fe^CO^J-CO t (Students paired t-test, MS excel v.5) £rfr&V\ P 

<0. 0 5©B|, ttifc^) ^J/ELfCo 3 KlTjH-o 

[«3] 











fo^m^m (mg/kg) 

(*'h*T3&ffl») 


Hlffe^J 2 8 


1 0 


(i p) 


3US0»J 3 7 


1 0 


(PO) 


H»J4 6 


1 0 


( I P) 


H#S#|J4 7 


1 0 


(PO) 


H#S0iJ 5 0 


1 0 


(PO) 


3lj!&#iJ 5 5 


1 0 


(PO) 


MMffl 5 8 


1 0 


(PO) 


HJfgfliJ 6 3 


1 0 


(PO) 



nmm 3 

1- (2, h^r^-4-g-K7x^/b) - (£AT, 

DO I B&~f~) MIS head twitch (DQIfeM) 
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ddyltt^-^^^ (3liU-Af, 0*SLC) % XWik 1 ilfTOii LXfr b > 1 
i¥5~7E^fflbfc„ DOIlil (RBI) tt^S«7K(^^?$i±7C^<7)^fflV^ 

fflfiSrgS^Lfco Wf M P LT-OTi, DOlMi (2. 5mg 
/kg) ^fltfl^rtidgj-^-L, ^Oit^f)10^1(7)head twi t c 
^L/tc S-^^SttV^-rtLt, lOral/kgi LfCo ^J&£^3¥<^¥#J h e a d t 
w i t c h h e a d twite h i^^»J-T 3 ffl fi (ED 5 0 ) 

m^-m.m&mm^mi'^, 191I, (I 9 8 8f) t:ilEfi£>7^7 — (Fieller) 

[Ht4] 

D O I filf^ffl 

SfkiS ED 5 o (mg/k g) 

6 . 4 

3 . 4 

7 . 6 

4 . 7 
2 . 9 
7 . 5 
0 . 6 
5. 0 
6 . 5 



nwim 4 

d d Y^StM^?* (*!2 6-3 2 g, 0*SLC) £ 1 m 5 ~ 6 lE^ffl L 
( a ) ^n^^^>- (Scopolamine ) (DMWsM. : 

WM^IPS4L, ^^ie^i-®j^^ 1 BET oilttfiffi'J^K (scane 



;«J 2 8 
ilffl 3 7 
i#50ij4 6 
IWJ4 7 
fij 5 0 
S*J5 1 
5 5 
^St&F'J 5 8 
5ij6 3 
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T MV-10 TW ; ©^-^ilAtl ( 1 5»» = #7^ 

(0. 3mg/k gl s. c. ) Srjft-S-Lfco ^="^7>y^5M/i^3 0M 

ML$)$k(D¥ttU%m^^Xy*y h (Dunnet) <Z>*tt:t£V\ 5 %Wjft**P0>H5JMft$r 

^ n ^ 5 5 l 5 53 v f££-C^£ol»ft£$ij:£ M^S¥(^^3S»J*i- 

(b) (Ketamine) : 

&m\&m%i&ui9L**i 5ftmz.rn.mfr? $. > uomg/kg, i. P . ) 
oftm^h3 o$H£*^<z>*Siit&fi£PJ3£u *r^i¥^^iiSbfit-^i-6S"^-e^ 

[*5] 

(mg/k g, PO) (mg/kg, PO) 

3 

1 0 

3 
1 

3 

1 0 
1 0 



MmM 2 8 3 

HStS#'J3 7 3 

6 10 

7 10 

H#&#|J 5 0 3 

nmm 51 10 

H«J 5 5 10 
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10 10 

3 3 



mmm i 

5 Omg <Dl®3kW;(D^MM 5 0 COit^^d, 12 8. 7mg©7^ h-^, 7 0mg© 
ir/vn— . 3 mg co^TT V V* v"7 J* L, 6 0^;VaO^ 

SV^SriiLfcSL Z.<Dfflm% 2 5 Omg CO 3 -J§-if ^V^ir/WdA*^ *^-fe/^J 

«J#>J 2 

5 mg CD /V 

Ie2 o Omg co 5 „ rcDfig^Jii^S^f&tTiBS^Srtti-f r k&"?% 5 Q 

M) t Ltfffl-CfcSo 



^#'J 5 8 
fij 6 3 
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^v , 7^wi^ ^mm^m. ; y y^/^^^ctp & y ^gy^ig ; rb&#/w?^ 

y^^'^V^i^cO J: oteXTT y ^Kt&JRig ; =n-Y Kv'U* ; If— 

^<D=t 9 &7 ; ; ^y =a =3— ; Tv'tVtOj; 5 fttf/Htf 

v®$S ; h y J: 5 Jfc^/w^^BftT- h y ; BMft7- h V <}J±(D 

xote^vv frwm&M ; m^mm, mm^umco X 5 &&&& ; B&IB©»^Jli*3 

y H/-^©i5/j;7i>'-^B ; ^ n-»J— ^ ; MTK^ife ; y;nfy||§) % ftggfe 
(01*. tf, ii#i£ffl£*L5, fr3fc|sh &5fc#k , 

TPS 1 m g ($fjg{dfi, 10mg) % ±PS2 0 0 0mg (t£fM^fi> 4 0 0 m g ) 3r N 
^m^^m^l^n. HeTe^TPSO. lmg (£?ilK:te> lmg) , _hpg5 0 0 
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mg (^fiiidtt, 3 0 0mg) £r$cAt-*f LT , 1 B ^ 15 1 J5l6@IWCTg 
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if * <d $s m 



1 . 



Rl— (CH 2 ) m ^ o 




N- (CH2) -N^R 4 
R3 



(I) 

jl^$^SB*SSrl75M3fiWt"5C 6 -C 14 7'J-;H, 51M6M© 

^^mats ^-xtt^ot, i xfe2m<Dmmm i F. ^mm 

R 2 a RXfR 2 h te s [W]— XWiot, TK^j^^-XttC! -C 6 T/l^/Vgfc- 

R 3 tt, TkHJJfCT-XteC x -C 6 T/t^/i'SSrTrrU 

R 4 fS, C 6 -C 14 7D-;H, P]-Xt«^oTTIB«m£^/3 «fc 

6m.$k<vmmmmm (^iiii«ixi±2ioi5», t»t Kitit 

lX(4 2i©i», ^3f?fH^L< teBKJtHT-Sr^if) ^tt^-Xttl^oTT 
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R 5 7kmW.7-s ^n^^I^, Ci -C 6 T/V^r/^S, C x -C 6 T ;V 
3^r->lXliC2 -C 7 7 ;W n i/^ /H L , 

fi^ggMte, Anyy^ ( C x -C 6 T/V^r/HXttC ! -C 6 T/V=»^ 

2. Rl 7x^/HX!it7f;H;*a Ci -C 4 T/l^/K 
Cj -C 4 7/^3^ ^g&U^^/^^^^y^^SSfJ; <9P— XttM 

*oTJS!R$tbS 1 Xt^^S&S&^rt^ 7x^;HXiit7f ;H ; 2-t° 
n y 2 - y ; mM, m^/K * h*risRXf=z 

*^ C 1 -C 4 T/V^/K C x -C 4 T/V^Jfy, y >f /Utf-df- 

fa»<bfc58¥.fc !9|sJ— X«:SfcoT»&$*t3 l Xtt2fH^B^S^^-i-S, t°n y 

/us, fxn/vs, ^ y^y y /Hxiif y ^S"cfc«»3^©«sH» 1 m^mm 

3. Rl flS, 7x^IXIit7f^I;ftg, 4£3ff % C x -C 4 T/V^c/K 
Ci -C 4 T/l'3^&U<7Kit£fl>?>&S# «t 9 XteS&oT5giR£ft5 1 X 

; Stts #ff^ y^/K 3i ^-/K y h^&U^ h^^b^5S¥«fc <9 51 

til^tiS— o©ttl^tt5, 2 - t°n y 2-fx-;wS N 3-^31 = /^ 

4 — >r y ^r-^y y /vs, 2 - 1° y 3 - 1° y ^^sxit 4 - 1° y ^;H-efc5 

4. ri as, y^-/^S;^m, jftx, y^-/K ^f-^ f^^xf^s/ 
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3 -^^/u£ N 2 - fc° y i^;VS, 3 - f y ^/HXtt 4 - t° y i^/Vg ; 

j&tes ^^/w, ^^/k * h*i/Rxfi^h*rt/fabtezm£ym$i£ti 

5 3-fx^;H, 4- 

y^y'y^s, 2-t°y> ? ^s, 3 -t°y ^sxt*4 -t°y ^s-cfcsit* 

Wlaiam 1 JS(-ia«c^t°^^^^M^X«^r<7)^S±f^$nSi^o 

5. R 1 #5, ; 3 — ^^^/Wg, 4-^f^7x^^S, 3 
-7< h^^7i^SXH4-^ h^fi/7x^/H ; 2-7'J/H, 2-fx^;l/S % 

3 -fi^/ug, 2 - 1° y vvi-s, 3 - 1° y 4 - 1° y ; §sm, 3 - 

6. R 2a WR 2b ^ ^-Xiil^ot, Tk^^XttC! -C 4 TA^/l- 

s^fe^w^^H^i^^iam^t^^^^^x^^s^rF^s^si&o 

8. R2a^ R 2b^ fcmw^^h&m^tDmmmim^mm^t^^it^m 

9. R 3 TK^JH^XttC! -C 4 T/^^r^ST:-fcSIt*cD^!Smi^{-ffi^ 

10. r3 i\ tK*/^t-, y^/^sx«^^^s-efe5i**wt5[s^i^^fsife 

11. r 3 ykmm^h^m^(DmmmimKtm<D^^v > ^mmw-jL\i 

12. R4 flS, 7x^;HXi4t7^;H; ^i, i&if, C x -C 4 TJV^jV 

RXfC 1 -C 4 T/v=i^iy^b^SS¥J:<9l^-X«m^oT^$tL?, Utt2i 
com^k&^^-t^. 7x-;WlXiit7f/WS; 2 - 1 0 ^ y* y ^^;vSXtt 2 - t 0 ^ 

£tv£ — owlil^ft^ 2 - 1*5 y* y ^=/vlx« 2 - 1°^ y y/us ; t°n y 
1> ^ y t / y ;HX}± t° 'J f/H ; ^(i^ iMM, C x -C 
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4 T/v^r/WC j -c 4 T/i>=i*i/i)*bfj:z>m£ «<) (w| — x«a«ioT3S^Sn 

13. R4 $5, 7i-;HXIit7f/H ; Ci -c 4 T^/v 
XVCi -C 4 T/V:3=^>/^b&5S¥«fc «9 IrJ— Xtt:&fcoTiB4Rc$;h,5 1 Xtt 2ffi 

vV^S ; ^3d % ±t#, y^/K n^/K y h^v-^-O^ h^^b^S^J: "9 

wsi&teixmtiiztiz 1 x^fli^g&g&^r-rs, 2-t o nyyus % 2-^ 

14. R4 ^ 7xx;H ; y n^/K y h # v-^31 h * 
/VS. y ^ri^y y /HXtttf y v^g ; 1 - y 2 - t°n y 3 , 5 - 

15. 2 — t°ny/H^ 2— fx = />S, 3— ^- 31^/1x3^ 

2 - 1° y -y/ug, 3 - 1° y 4 - f y >ypg ; ^« 1 - y ^vu- 2 - t°n y 

16. rs tf y fcmw^, ftmmj-, famm*. c a -c 4 ta^^s, c x 

-c 4 r^3^i/lxi4C2 -c 5 7'/i'3df^'*^jR=./>S'T?*>5SS*©«iB8IS 

17. rs ^ tk*^t-, ^mu^-s mmm*. y^s, xf/n % ^ 

18. R5 as, TkSIJjj^ i&JfclJK^ ^f/HXtt^ h^VS-Cfc*IS*<7>tSH 
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2 o . m& i -vhsm^fDmrnm i m^mm^^^^^^mm^x^^mM^t^ 

2 1. n^2 7!;S4(Z)»^fc5l**^^fflMl^^fS^t 0 -<^v ; >'li^X« 

2 3. x^^^^^fesff^^^ia^iJSjciHtt^t^^^v^^x^^^ 

2 4. R 1 flS % 7x^/HXiit7f/H;|i, jt£j{S, Cj -C 4 T^/K 

Ci -C 4 r^^^->, 7KKS&U ? r/i'*y^ /^^V^e>*S»J: «9 P-Xtt^ 
^oTl^$n5lXH2fi©I^SI:ft5 > 7x^;HXttt7f;H; 2 - f 
n !J ^=^SXtt 2 - tf^ U i?ZUS ; **, i£St, tf-As, ai^/K * h^VRtJ^n 
h*fa»<bfc3a¥,J: <9iitR$*L5 — ^©l^S^ftS 2-t°n y ^^1X14 2- 
t°^y ; t°n y ;i/S, 7 y /U3£ % ^~/PfiX«:t 0 y i^/vS ; ±& 

& % Cx -C 4 T/V^r/K C 1 -C 4 T/V=^>, TKffifeSat^T/W*/^/^^ 

;vm, ^-^=-/vm, -r y*y-v* y ^ixitt° y ^/n-efe 9 * 

R 2 a WR 2b iS, |r1— XttSftcT, tK^T-X«c ! -c 4 
R 3 fl*, Tk^fW^XttCi -C 4 7/V#/HTfcO, 

R 4 a*, 7x-;HXttt7f;H;*| % Cj -C 4 T/l^/k&U«C 

I -C 4 T^=»*va>fc&5i¥ J:«9Ir!— X«»*oX»^$tb« lXtt2i©ilfe 

-o©i^l^tf5 2 - if 9 ^ y i^=/H!Xli 2 - y ; fn y /vg, ^- 

^-/H, y^rt/y ;HXIit 01 J v^/H ; i&H, Ci -c 4 

^f/wc! -c 4 r/us^v^fe/issiu^-xttSftotiiRsnsixtt 
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r 5 ?jk tr^jbc-?-, ^mw^, tiif, cj -c 4 T/^/i-m, c 1 -c 4 

7^ndr->gXttC 2 -C 5 T/Undrv';*7/U7}wUSX& "9 > 

2 5. R 1 ?A -7^^/VS3^}i^7^-/l-K ; i£Ht, Cj -C 4 T/U^/K 

c i -c 4 T/un^y, *^g&t>*T/u#y^/u^^>^ib&31¥ J; 9 PI— 3U« 
*oT51^$nS lXI±2«<0«ift364r^r-t-5 % 7x^;HXIit7f ;H ; 2-fc" 

o y v j =./vax{i2-t°-<y >>/us ; m^vu, ^ v^-umi^ 

C X -C 4 T/U3VU, Ci -C 4 T/U=*V, 7k^S&U^T/U# / /U^dc 

v-a^ftSPJ: 91*1— Xtt£fcoT»&S*x5 1 Xtt2fmwgms^^-rs, trxi y 
/US, fx^/H, y y y /Hxiit 5 y "9 , 

R 2 a ^u? R 2 b TK^^Tfc <9 , 

r 3 Amm^-vh r> , 

7x=/HX(it7f/H; 2 - 1°7 7' D v'-^SXli 2 - 1 0 -< y ; 
i£itf, *?vK x^/u, ^ H^>2fcTJ^ h^v^ibftSS^J: <9 — o 

«sj&s&w-f 3 2 - 1?7 ^ y -7^/vix(4 2 - y >vus ; t°n y /us, 
/us, -Y y=¥^i/ y/usx«t°y ; %,m, c x -c 4 r/u^/u 

<£>BJ&S£W-f 5, t°ny/us, fx^;n, y y^y'y/uS3mt o y^/uSTfc 

r 5 a* % tK^mt-, i^num^, y^/us, x^/n N y b^v-s, xi 

h^v-g, y hdri/^7/U/Jf= /uSXfixi , 
n ^ , 2^4 <7)g«fcT*fc 5 It^cotalS^ 1 « ldfE«c^ f ^ 7 v 5 yi^^Xtt^ 
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2 6. Rl tfS % 7x^;HXiit7f ;H ; ^i, C 1 -C 4 T/l^/K 

Ci -C 4 T/w^^&t^zK^Sa^ib&S^J; 9 (WI-Xt«^o-CStR$tvS 1 X 

/v£ ; j£fit, p^/K * h^^S^ h^S^bfcS^J: "951 

— 3<?)fi*&g£Wi-3, 2-fpy;H, 2-^~/i^, 3-^~/H^ 

4-/f y dp-f - y y 2 - 1° y 3 — 1° y 4 - 1° y ^itfc <9 , 

R 3 as, tKHUJ!^, ^f/HXiixf/uStfe^ 

R 4 as, 7x-^SXIit7f^5 ; ft*, Ms, Ci -C 4 7^&VC 
! -c 4 T/i^^a^&S^J: <9IWJ— X!4||/j;otaD?S*iS Utt2irofi 

S ; #KJ\ i», * h*^RZ?^h*i/fabteZ>m£V)m— 

{±4-t°y ^/i/ST&u, 
r 5 as, zKm^T-, ftmm.*. i», y^/^g, if^s, ^ h*^m. 

2 7. Rl a5, 7x^;HX(j;t7f ;H ; MM, C x -C 4 T/l^/K 

c l ~C 4 T/^3=3rVS.t>*7K^Sa^^5l¥J: Xtt»fco-C»ft£HS IX 

iJ2iotii^ft5 7x^^s ; foy/n, 7'j/vi, ^=/usxtttry V 5 

a-s ; m*. ^ h^&IJ^ h^v-a>ib&5f¥ «t 01 

— 2-tfny;H, 2 -^x^/H, 3 -f x-/H, 

4-^y^ty*y ^g, 2 - f y 3 - 1° y 4 - t° y >v^g-e &> 9 , 

R 2 a RXIR 2 b j&S, TKsdIS-T-'Cfe 0 , 
R 3 as, TK^^-Tfe^, 

r4 3^ 7i^sxttt7M ; ** n mm, c 1 -c 4 7;v^f^si;c 

! -C 4 T/u=^^fe/iS»J;«9PI--XttSjfco-cai^$ix5 lXtt2ffl<©«lfe 
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XliS4otl^$n5 lXtt2i©ijftS«:tt5 < 2-fn!J;^ 2-^~ 

^S, 3-^-/1^ 2-t°y-^s, 3 - 1° y vvwsx 

2 8. R 1 3&S X 7x^/H; jfigff, 7< fvK h Sy&t*^ h 

Dl^^HS- o<75g^S^r^-i-§ ^ x- ; vS ; 2-7'J/vg, 2- 
- 3 -fx-;ki, 2 - t° y y/H, 3-f'J S^^fiXtt 4 — try v 5 /^ 
£ ; Ifctes ti. /-^/K ^ h^^b*5»«t 

4->f y#tyy;n, 2-f y^s, 3 -t°y v^sxte4 -t°y 

R 2 a &U?R 2 b 7K5(im^-efe 9 , 
R 3 flS % ^JBC^T&tK 

y y y /nxa t° y ^/vs ; 1 - ? ^jv- 2 - 1° n y ;nxii 3 , 5 — y y- ^f- 
a— 4 — r y ^r-7-y y /us-cfc y> . 
r 5 ^7k*^^-efo>9, 

29. R 1 j&S„ T 7 ^—/^ ; 3 — y/W-n 4-^f^7x^/H, 
3-p< h^rV7 3i=i/l'£Xf*4 — ;* b^r-y^^^/US; 2-7'J/VS, 2 -fx^/V- 

^ 3 -^x^/vs. 2 — t* y 3— try -y;Hxii 4 — try *J/vm ; am: * 

3 h=Jr-y- 2 -^3i=./VS"T?S>9 , 

R 2 a &l^R 2 b fl*, 7Km^^-T?fc y> , 



WO 99/03833 PCT/JP98/03146 

187 

R 4 a^ ; 2-t°ny^g, 2-fx=/H, 3 -f-x-/H v 2 - 

t° y v^/H, 3 - 1° y v'/nxtt 4 - 1* y vVi-s ; j&te 1 - ^ ^/v- 2 - t° n y as 

m/j\ 1-Cfe<9, 

nflS, 2 73S4<7)«cTfc 1 9, 

30. ties* <£ vmtKznz, m^mmmi^mm^t^vi/^mmfcxn^ 

N- (2- (4- (2--<yi/ndr->7i-^) ^7^y-l~>f^) 

N— (4- (4- (2--<y^Pirv'7i^) t'^-^-l-^;!/) ^^A") 

1 H- t°n— ;v- 2 — 7JA;Kv6£ 4- (4- (2-^y^nif^7i^) fcV< 
7^-1-^^) T'W? H\ 

1 tf-jV— 1 H- fta — /U- 2 —jj/lsTFls&t 4- (4- ( 2 -^Vi/n ^riy:7 

N- (2- (4- (2- (3-^ K^i/^^i/n^V) tf^v^-l 

N- (3- (4- (2- (3 — Hdf^^V'^ndrV) 7x- >V) fc"^ ^ v> y - 1 

N — (4- (4- (2- (3 h^rt/^Vi/n^^) 7x-;V) tf^v^-l 
^yX7 5 K> 

1 - ^f ^- 1 H-tf n-/l/- 2-*^y8 2- (4- (2- 

1 —*^-J\s- 1 H-t°n— /U- 2-#/W?>-^ 4- (4- (2- (3-^h=¥v- 

-<yynary) — ^) t°^7^y-i--f^) K, 
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l-^/V-lH-tn-/l/-2-*^yS 2- (4- (2- (^-^7^^- 
2-^/1^ h^vO i/V- 1 — f/V) xf;i/7 5 h\ 

1 -fJ-JV- 1 H-t°n — /U- 2 -tiJVif^W. 3- (4- (2- (^^-7^^- 

2 — fyl^ h3r*» 7^^/^) t^7^-l — fAO T'nfA/r? K, 

1 - ^f ;v- 1 H-f 2-My» 4- (4- (2- (^^-^31^- 

ft7xy- 2 -^/U^^g? 4- (4- (2- (^^-7^^- 2 {As* 

7^~)V) t^Tv^-l — ( /V) ^^/VT$K\ 
1 1 H- /V- 2 -TJ/l^VSt 2- (4- (2- {^-Jr7^- 

3 - 4 sis* h*is) -7 — 1 — f/P) xf^r^ h\ 
f-t7sy-2-*^#yR 4- (4- (2- (^"^-7^^- 3 -^/^^ h^r 

->) 17 31 — /!✓) fc°^v^- i -4;]/) -?=$-)V7 % h\ 

ft7xV- 3 -#/t^V|£ 4- (4- (2- (ft7xy-3-^/W^ 

1 ?-As- 1 H- t°n— /I— 2 -TJ/W/}?^ 4- (4- (2- ( 4 - h 
^3-7^^-3 — f/Up* ^31^/1^) ^^^^^-1-^/1-) 7~W^K 0 

3 1 . m^mmm 1 «»ii3 ois^is^ot^^-^v^^x^^^^s-hrF 
3 2. !iMt<7^igjg i mjbmm 3 om^mm^^^^^^mmitxn^cDmm^n 

3 5. tst^tsisfg 1 mn^m 3 omzmm(Dt°^7i?>mmw-xi*^ common 
3 6. m^mmm 1 ^7bm.m 3 omi^mm^^^^i^^mmw-^i^^mm^w 
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39. m^m.mmmk(D^my.\^p5(Dt'^(Dmm^m^^t'^^, m^mw 

42. <Aft^L< nmncommxn^<Dt^i&(Dmm%M&irz>tzib(D s t^com 
mm 1 mjbmwi 3 7 js^iatt^ tv<7 v>^mmi$xfe't<Dmm±Wf®z tizi&<Dmm 0 

ffl o 

4 5. tt^<z)«5ism i igTbmm 3 7 3K^tam^t o -<^v ; ^^x«-eoms±i i F 

4 6. lt*CD«6ffl^ 1 xg^M^ 3 7 3l^fEmwt°^T^^*f*Xtt^^ma-hf^ 

4 7. tmmmm i mnmrn 3 7 m^tm<Dt°^ i?^mmfcxitt<Dmm±.n 

4 s. tmmmm 1 mn^m 3 7 m^mm^t*^? i?ismmftx\**:<Dmm±.¥? 
s$ns4ft©3Kaw*#Sb**riaifa.Wift^a-^i-s, ^ojsiaffi^f&s^Ssxra: 

4 9 . m^(^«KBB9S l JS7^M^3 7 JSJdfa^cDt^^^^^xtt^^^Siff 
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5 o. m^mmm i m^mm 3 7Ji^iemcot°^^v ? ^m^f$xtt^:co^s±ff 
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